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Disturbance Ecology  
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Arno, S. F., et al. (1997). "Old growth ponderosa Pine and western larch stand structures: influences of pre-
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Arno, S. F. and K. M. Sneck (1977). "A Method for Determining Fire History in Coniferous Forests of the 
Mountain West. USDA, Forest Service, Intermountain Forest And Range Experiment Station, General 
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Arrington, L. J. (1956). Life and labor among the pioneers. The history of a valley. J. E. Ricks and E. L. 
Cooley. Salt Lake City, UT, Deseret News Publishing Company: 140-169. 
  
Asman, W. A. H., et al. (1998). "Ammonia: emission, atmospheric transport and deposition." New Phytologist 
139: 27-48. 
  
Asplund, J., et al. (2013). "The influence of tree‚Äêscale and ecosystem‚Äêscale factors on epiphytic lichen 
communities across a long‚Äêterm retrogressive chronosequence." Journal of Vegetation Science. 
 Abstract 
Questions 
 
We tested the relationship between total cover, species richness and composition of epiphytic lichens on 
trunks of Betula pubescens and ecosystem retrogression (i.e. prolonged absence of major disturbance). We 
then investigated how the relationships changed when also accounting for tree-scale factors (aspect, height 
and bark characteristics) and ecosystem-scale factors (e.g. light transmission, tree species diversity and soil 
fertility). 
Location 
 
Thirty forested islands in northern Sweden differing in fire history, which collectively represent a 
retrogressive chronosequence spanning ca. 5000 yr. 
Results 
 
Total lichen cover responded negatively to long-term absence of major disturbance, but only at exposed 
positions on the tree trunk, indicating that lichen cover on substrates with more favourable microclimates is 
less susceptible to environmental change at the ecosystem scale. Further, although there was no overall 
effect of island size on lichen species richness, we did find a significant interactive effect between island size 
and height on trunk on species richness. This emerged because species richness decreased with 
retrogression for lichen communities at breast height, but showed a hump-shaped response to retrogression 
at the trunk base. Shifts in ecosystem properties with retrogression explained some of the variation in lichen 
community composition, but most of the variation could be explained by tree-scale factors, notably height on 
the trunk. 
Conclusions 
 
While it has frequently been shown that lichens increase in abundance and richness during the first two or 
three centuries of succession, our results highlight that over a much longer time scale, encompassing soil 
aging and declining soil fertility, the lichen flora can be negatively affected. However, these effects are 
heavily mediated by tree-scale factors. These changes in the lichen community may be of potential 
importance for ecosystem processes and higher trophic level interactions driven by lichen communities. 
 
Attiwill, P. M. (1994). "Ecological Disturbance and the Conservative Management of Eucalypt Forests in 
Australia." Forest Ecology and Management 63: 301-346. 
  
Attiwill, P. M. (1994). "The disturbance of forest ecosystems: the ecological basis for conservative 
management." Forest Ecology and Management 63: 247-300. 
  
Averett, J. P., et al. (2016). "Non-Native Plant Invasion along Elevation and Canopy Closure Gradients in a 
Middle Rocky Mountain Ecosystem." PloS one 11(1): e0147826. 
 Mountain environments are currently among the ecosystems least invaded by non-native species; 
however, mountains are increasingly under threat of non-native plant invasion. The slow pace of exotic plant 
invasions in mountain ecosystems is likely due to a combination of low anthropogenic disturbances, low 
propagule supply, and extreme/steep environmental gradients. The importance of any one of these factors is 
debated and likely ecosystem dependent. We evaluated the importance of various correlates of plant 
invasions in the Wallowa Mountain Range of northeastern Oregon and explored whether non-native species 
distributions differed from native species along an elevation gradient. Vascular plant communities were 
sampled in summer 2012 along three mountain roads. Transects (n = 20) were evenly stratified by elevation 
(~70 m intervals) along each road. Vascular plant species abundances and environmental parameters were 
measured. We used indicator species analysis to identify habitat affinities for non-native species. Plots were 
ordinated in species space, joint plots and non-parametric multiplicative regression were used to relate 
species and community variation to environmental variables. Non-native species richness decreased 
continuously with increasing elevation. In contrast, native species richness displayed a unimodal distribution 
with maximum richness occurring at mid‚Äìelevations. Species composition was strongly related to elevation 
and canopy openness. Overlays of trait and environmental factors onto non-metric multidimensional 
ordinations identified the montane-subalpine community transition and over-story canopy closure exceeding 
60% as potential barriers to non-native species establishment. Unlike native species, non-native species 
showed little evidence for high-elevation or closed-canopy specialization. These data suggest that non-
native plants currently found in the Wallowa Mountains are dependent on open canopies and disturbance for 
establishment in low and mid elevations. Current management objectives including restoration to more open 
canopies in dry Rocky Mountain forests, may increase immigration pressure of non-native plants from lower 
elevations into the montane and subalpine zones. 
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Baker, B. W., et al. (2012). "Competition favors elk over beaver in a riparian willow ecosystem." Ecosphere 
3(11): 1-15. 
 Beaver (Castor spp.) conservation requires an understanding of their complex interactions with 
competing herbivores. Simulation modeling offers a controlled environment to examine long-term dynamics 
in ecosystems driven by uncontrollable variables. We used a new version of the SAVANNA ecosystem 
model to investigate beaver (C. canadensis) and elk (Cervus elaphus) competition for willow (Salix spp.). 
We initialized the model with field data from Rocky Mountain National Park, Colorado, USA, to simulate a 4-
ha riparian ecosystem containing beaver, elk, and willow. We found beaver persisted indefinitely when elk 
density was ‚â§20 elk km‚àí2. Beaver persistence decreased exponentially as elk density increased from 30 
to 60 elk km‚àí2, which suggests the presence of an ecological threshold. The interaction of beaver and elk 
herbivory shifted the size distribution of willow plants from tall to short when elk densities were ‚â•30 elk 
km‚àí2. The loss of tall willow preceded rapid beaver declines, thus willow condition may predict beaver 
population trajectory in natural environments. Beaver were able to persist with slightly higher elk densities if 
beaver alternated their use of foraging sites in a rest-rotation pattern rather than maintained continuous use. 
Thus, we found asymmetrical competition for willow strongly favored elk over beaver in a simulated montane 
ecosystem. Finally, we discuss application of the SAVANNA model and mechanisms of competition relative 
to beaver persistence as metapopulations, ecological resistance and alternative state models, and 
ecosystem regulation. 
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Baker, M. B. (1995). "Soil loss in pinon-juniper ecosystems and its influence on site productivity and desired 
future condition. Desired future conditions for pinon-juniper ecosystems: August 8-12, 1994, Flagstaf, 
Arizona. USDA Forest Service Rocky Mountain Forest and Range Experiment Station, General Technical 
Report RM-258." 
  
Baker, W. L. (1990). "Climatic and hydrologic effects on the regeneration of Populus angustifolia James 
along the Animas River, Colorado." Journal of Biogeography 17(1): 59-73. 
  
Baker, W. L. (1992). "The landscape ecology of large disturbances in the design and management of nature 
reserves." Landscape Ecology 7(3): 181-194. 
  
Baker, W. L. (1992). "Effects of Settlement and Fire Suppression on Landscape Structure." Ecology 73(5): 
1879-1887. 
  
Baker, W. L. (1995). "Longterm response of disturbance landscapes to human intervention and global 
change." Landscape Ecology 10(3): 143-159. 
  
Baker, W. L. (1999). Spatial simulation of the effects of human and natural disturbance regimes on 
landscape structure. Spatial modeling of forest landscape change: approaches and applications. D. J. 
Mladenoff and W. L. Baker. New York, Cambridge University Press: 277-308. 
  
Baker, W. L. (2002). Indians and fire in the Rocky Mountains: the wilderness hypothesis renewed. Fire, 
Native Peoples, and the Natural Landscape. T. R. Vale. Washington, D.C., Island Press: 41-76. 
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Baker, W. L. (2006). "Fire and restoration of sagebrush ecosystems." Wildlife Society Bulletin 34(1): 177-
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landcapes. Spatial modeling of forest landscape change: approaches and applications. D. J. Mladenoff and 
W. L. Baker. New York, Cambridge University Press: 333-349. 
  
Baker, W. L., et al. (1997). "The effects of elk on aspen in the winter range in Rocky Mountain National 
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Conservation Biology 9(4): 835-844. 
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Forests. USDA, Forest Service, Intermountain Research Station, General Techincal Report INT-244." 
  
Bartos, D. and R. Campbell (1998). "Decline of quaking aspen in the Interior West - examples from Utah." 
Rangelands 20: 17-24. 
  
Bartos, D. L., et al. (1994). "Twelve years biomass response in aspen communities following fire." Journal of 
Range Management 47(1): 79-83. 
  
Batianoff, G. N. (1999). "Floristic, vegetation and shoreline changes on Masthead Island, Great Barrier 
Reef." Proceedings of the Royal Society of Queensland 108: 1-11. 
  
Batianoff, G. N. and J. L. F. Hacker (2000). "Vascular plant protrait of Wilson Island, Great Barrier Reef, 
Australia." Proceedings of the Royal Society of Queensland 109: 31-38. 
  
Batianoff, G. N., et al. (2010). "Climate and Vegetation Changes at Coringa-Herald National Nature Reserve, 
Coral Sea Islands, Australia 1." Pacific Science 64(1): 73-92. 
 Climatic changes at Coringa-Herald National Nature Reserve (CHNNR) in the last 82 yr include a 
0.7¬∞C rise in mean minimum winter temperatures and increases in drought duration and frequency. 
Between 1991 and 2002, a plague of the scale insects Pulvinaria urbicola (Cockerell), together with 
attendant ants destroyed Pisonia grandis R.Br, rain forest at South-West Coringa Islet. Scale insect damage 
of P. grandis has also been recorded at North-East Herald Cay. This study explored the reasons for 
vegetation dieback during current climate. Woody species such as Argusia argentea (L.) Heine, Cordia 
subcordata Lam., and the grasses Lepturus repens (G. Forst.) R.Br. and Stenotaphrum micranthum (Desv.) 
C. E. Hubb. have also declined at CHNNR. Ximenia americana L. and Digitaria ctenantha (F. Muell.) 
Hughes were found to be locally extinct. Dieback of forests results in reduction of canopy-breeding seabirds 
and burrowing shearwaters (Puffinus pacifiais [Gmelin)]. Dieback species were replaced by the shrub 
Abutilon albescens Miq. and/or fleshy herbaceous plants such as Achyranthes aspera L., Boerhavia albiflora 
Fosberg, Ipomoea micrantha Roem. & Schult, Portulaca oleracea L., and Tribulus cistoides L. Increasing 
duration of droughts and increased temperatures, together with damage caused by exotic insect pests, 
appear to be the key drivers of the current vegetation changes. 
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Range Experiment Station, Fort Collins, CO. General Technical Report, RM GTR-267." 
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of California, Davis, Centers for Water and Wildland Resources: 3-24. 
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Biggs, R., et al. (2009). "Spurious certainty: how ignoring measurement error and environmental 
heterogeneity may contribute to environmental controversies." BioScience 59(1): 65-76. 
  
Bigler, C., et al. (2007). "Drought induces lagged tree mortality in a subalpine forest in the Rocky 
Mountains." Oikos 116: 1983-1994. 
  
Bigler, C., et al. (2005). "Multiple disturbance interactions and drought influence fire severity in Rocky 
Mountain subalpine forests." Ecology 86(11): 3018-3029. 
  
Bigler, C. and T. Veblen (2011). "Changes in litter and dead wood loads following tree death beneath 
subalpine conifer species in northern Colorado." Canadian Journal of Forest Research 41: 331-340. 
  
Biondini, M. E., et al. (1988). "Data-dependent permutation techniques for the analysis of ecological data." 
Vegetatio 75: 161-168. 
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Utah State University: 74 p. 
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Bjorse, G. and R. Bradshaw (1998). "2000 years of forest dynamics in southern Sweden: suggestions for 
forest management." Forest Ecology and Management 104: 15-26. 
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Black, S. H., et al. (2013). "Do bark beetle outbreaks increase wildfire risks in the central Rocky Mountains? 
Implications from recent research." Natural Areas 33(1): 59-65. 
 Appropriate response to recent, widespread bark beetle (Dendroctonus spp.) outbreaks in the 
western United States has been the subject of much debate in scientific and policy circles. Among the 
proposed responses have been landscape-level mechanical treatments to prevent the further spread of 
outbreaks and to reduce the fire risk that is believed to be associated with insect-killed trees. We review the 
literature on the efficacy of silvicutural practices to control outbreaks and on fire risk following bark beetle 
outbreaks in several forest types. While research is ongoing and important questions remain unresolved, to 
date most available evidence indicates that bark beetle outbreaks do not substantially increase the risk of 
active crown fire in lodgepole pine (Pinus contorta) and spruce (Picea engelmannii)-fir (Abies spp.) forests 
under most conditions. Instead, active crown fires in these forest types are primarily contingent on dry 
conditions rather than variations in stand structure, such as those brought about by outbreaks. Preemptive 
thinning may reduce susceptibility to small outbreaks but is unlikely to reduce susceptibility to large, 
landscape-scale epidemics. Once beetle populations reach widespread epidemic levels, silvicultural 
strategies aimed at stopping them are not likely to reduce forest susceptibility to outbreaks. Furthermore, 
such silvicultural treatments could have substantial, unintended short‚Äî and long-term ecological costs 
associated with road access and an overall degradation of natural areas. 
 
BLM, U. (1996). Denver, CO, U.S. Department of the Interior, Bureau of Land Management, National 
Science and Technology Center. 
  
BLM, U. (1999). Sacramento, CA, U.S. Department of the Interior, Bureau of Land Management, California 
State Office: 10 p. 
  
BLM, U. (1999). Sacramento, CA, U.S. Department of the Interior, Bureau of Land Management, California 
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Research Station: 148 p. 
  
Boman, J. S. (1995). "Differential postdispersal seed predation in disturbed and intact temperal forest." 
American midland naturalist 134(1): 107-116. 
  
Bone, C., et al. (2016). "Employing resilience in the United States Forest Service." Land Use Policy 52: 430-
438. 
 The concept of resilience has permeated the discourse of many land use and environmental 
agencies in an attempt to articulate how to develop and implement policies concerned with the social and 
ecological dimensions of natural disturbances. Several distinct definitions of resilience exist, each with its 
own concepts, focus and contexts related to land use policy and management. This often makes 
understanding the inherent objectives of policies and related principles challenging. The United States 
Forest Service (USFS) is one example where ambiguity and uncertainty surrounding the use of resilience 
permeates the content of documents in various areas of the agency. The objective of this paper is to 
investigate how the USFS employs the term resilience as a means to communicate strategies for managing 
forest lands. We perform a content analysis of 121 USFS documents including budgetary justification 
reports, research findings (i.e., journal articles, book chapters and technical reports), public releases, and 
newsletters to analyze both the rise and specific use of the term resilience in the USFS. Our analysis, which 
is guided by definitions of resilience in the social-ecological systems literature, reveals that the ambiguity 
surrounding the use of resilience in the academic literature is reflected in the content of USFS documents. 
However, we also find that often criticized versions of resilience (namely engineering resilience) are 
minimally employed by the USFS, and instead the agency focuses on the notion of ecological resilience in 
which natural disturbances are seen as an important component of the landscape. In some cases, the USFS 
employs notions of social-ecological resilience, however, the extent to which specific components of social-
ecological resilience are integrated into management strategies appears minimal. The findings from this 
study suggest that clarity regarding the type and function of resilience needs to improve in USFS 
documents, and that the agency should evaluate the existing question in the SES literature of resilience of 
what to what? 
 
Borkowski, J. (2004). "Distribution and habitat use by red and roe deer following a large forest fire in South-
western Poland." Forest Ecology and Management 201: 287-293. 
  
Bormann, B. T. (1995). "Rapid soil development after windthrow disturbance in pristine forests." Journal of 
Ecology 83(5): 747-757. 
  
Bormann, F. H. (1985). "Air Pollution and Forests: An Ecosystem Perspective." BioScience 35: 434-441. 
  
Bormann, F. H. and G. E. Likens (1979). "Catastrophic Disturbance and the Steady State in Northern 
Hardwood Forests." American Scientist 67: 660-669. 
  
Bossard, C. C., et al., Eds. (2000). Invasive plants of California's wildlands. Berkeley, CA, University of 
California Press. 
  
Botkin, D. B. (2001). "The naturalness of biological invasions." Western North American Naturalist 61(3): 
261-266. 
  
Bourque, C. (1995). "Changes in albedo of a northern hardwood forest following clearcutting." Forest 
Science 41(2): 268-277. 
  
Bowns, J. E. and C. F. Bagley (1986). "Vegetation responses to long-term sheep grazing on mountain 
ranges." Journal of Range Management 39(5): 431-434. 
  
Bradley, A. F., et al. (1992). "Fire Ecology of Forests and Woodlands in Utah.". 
  
Bradshaw, R. and G. Hannon (1992). "Climate Change, Human Influence and Disturbance Regime in the 
Control of Vegetation Dynamics Within Fiby Forest, Sweden." Journal of Ecology 80: 625-632. 
  
Briske, D. D., et al. (2008). "Recommendations for development of resilience-based state-and-transition 
models." Rangeland Ecology and Management 61: 359-367. 
  
Brodo, I. M., et al., Eds. (2001). Lichens of North America. New Haven, CT, Yale University Press. 
  
Brooks, M. H., et al. (1996). "Disturbance and forest health in Oregon and Washington. USDA Forest 
Service Pacific Northwest Research Station General Technical Report PNW GTR-381." 
  
Brown, G. G. and T. Squirrell (2010). "Organizational learning and the fate of adaptive management in the 
US Forest Service." journal of Forestry 108(8): 379-388. 
 Learning is a fundamental driver and product of adaptive management. We measured organizational 
learning attributes in a survey of US Forest Service employees in 2008 to assess the agency learning 
environment by organizational hierarchy and work unit in the agency and to benchmark the US Forest 
Service against other external organizations. We found that positive organizational learning attributes are 
unevenly distributed throughout the agency's work units and hierarchy. US Forest Service managers 
experience a stronger learning environment than staff, and work units in the National Forest System have 
significantly weaker learning environments than research stations and state and private forestry. 
Furthermore, US Forest Service learning attributes fall below the median compared with external benchmark 
scores. We offer some general suggestions for improving the learning environment in the agency but we are 
not optimistic about adaptive management implementation without further development of the basic building 
blocks of learning in the US Forest Service.  
 
Brown, M., Ed. (1995). Aspen decline in the Inland Northwest: a review of some relevant literature. 
Unpublished report. Pacific Northwest Research Station (Portland, OR) and the Smithsonian Institution 
(Washington, D.C.), USDA Forest Service. 
  
Brown, P. M., et al. (2008). "Climate effects on historical fires (1630-1900) in Utah." International Journal of 
Wildland Fire 17: 28-39. 
  
Brown, P. M. and W. D. Sheppard (1995). "Engelmann Spruce tree-ring chronologies from Fraser 
Experimental Forest, Colorado: potential for a long-term temperature reconstruction in the central Rocky 
Mountains. Interior West Global Change Workshop: April 25-27, 1995, Fort Collins, Colorado. USDA Forest 
Service, Rocky Mountain Forest and Range Experiment Station, General Technical Report RM GTR-262." 
  
Brown, P. M., et al. (2008). "Climate effects onn historical fires (1630-1900) in Utah." International Journal of 
Wildland Fire 17: 28-39. 
  
Brown, R. W. (1995). "Principles of High Elevation Ecosystem Restoration and Revegetation. In Press, 
USDA Forest Service, Intermountain Research Station, Ogden, Utah." 
  
Brown, R. W., et al. (1995). "Summary of Revegetation Reseach on the McLaren and Glengary Mines by the 
USDA-Forest Service, Intermountain Research Station. In Press, USDA Forest Service, Intermountain 
Research Station, Ogden, Utah, 13p." 
  
Brunialti, G., et al. (2002). "Evaluation of data quality in lichen biomonitoring studies: the Italian experience." 
Environmental Monitoring and Assessment 75: 271-280. 
  
Buechling, A. and W. L. Baker (2004). "A fire history from tree rings in a high-elevation forest of Rocky 
Mountain National Park." Canadian Journal of Forest Research 34: 1259-1273. 
  
Bunnefeld, N., et al. (2006). "Risk taking by Eurasian lynx (Lynx lynx) in a human-dominated landscape: 
effects of sex and reproductive status." Journal of Zoology 270: 31-39. 
  
Burcham, M., et al. (1999). "Elk use of private land refuges." Wildlife Society Bulletin 27(3): 833-839. 
  
Burdick, A. (2005). "The truth about invasive species." Discover May: 34-41. 
  
Burgess, N., et al. (2000). Morogoro, Tanzania, Uluguru Mountains Biodiversity Conservation Project: 20 p. 
  
Burgess, N. D., et al. (2007). "The biological importance of the Eastern Arc Mountains of Tanzania and 
Kenya." Biological Conservation 134: 209-231. 
  
Busing, R. T. (1995). "Disturbance and the population dynamics of Liriodendron tulipfera: simulations with a 
spatial model of forest succession." Journal of Ecology 83(1): 45-53. 
  
Busing, R. T. and P. S. White (1993). "Effects of Area on Old-growth Forest Attributes: Implications for the 
Equilibrium Landscape Concept." Landscape Ecology 8(2): 119-126. 
  
Byler, J. (1995). "Forest pathology and disturbance ecology: is there a role for forest pathologists? 
Proceedings of the forth-third annual Western International Forest Disease Work Conference, Big Mountain 
Resort, Whitefish, Montana, August 29-September 1, 1995." 
  
Byler, J. W. (1997). "Successional functions of pathogens, insects and fire in intermountain forests: general 
discussion and a case history from northern Idaho white pine forests. Diverse forests, abundant 
opportunities and evolving realities; proceedings of the 1996 Society of American Foresters convention, 
Albuquerque, November 9-13, 1996, Bethesda, MD." 
  
California Native Plant Society, S., CA (2004). Vegetation Rapid Assessment Protocol, CNPS: 11 p. 
  
Callaway, R. M. and F. W. Davis (1993). "Vegetation Dynamics, Fire, and the Physical Environment in 
Coastal Central California." Ecology 74(5): 1567-1578. 
  
Camp, A. (1995). "Spatial changes in forest landscape patterns from altered disturbance regimes on the 
eastern slope of the Washington Cascades. Proceedings: Symposium on Fire in Wilderness and Park 
Management: Missoula, MT, March 30-April 1, 1993. USDA Forest Service, Intermountain Research Station, 
General Technical Report INT GTR-320." 
  
Camp, A., et al. (1997). "Predicting late-successional fire refugia pre-dating European settlement in the 
Wenatchee Mountains." Forest Ecology and Management 95: 63-77. 
  
Camp, A. E. and R. L. Everett (1997). "Fire, insects and pathogens: managing risk in late-successional 
reserves. Diverse forests, abundant opportunities and evolving realities: proceedings of the 1996 Society of 
American Foresters convention, Albuquerque, NM, November 9-13, 1996, Bethesda, MD." 
  
Canham, C. D., et al. (1990). "Light Regimes Beneath Closed Canopies and Tree-fall Gaps in Temperate 
and Tropical Forests." Canadian Journal of Forest Research 20: 620-631. 
  
Carlson, C. E. (1995). "Forest development leading to disturbances. Forest health through silviculture: 
proceedings of the 1995 National Silviculture Workshop, Mescalero, New Mexico, May 8-11, 1995. USDA 
Forest Service, Rocky Mountain Forest and Range Experiment Station, Fort Collins, CO. General Technical 
Report, RM GTR-267." 
  
Carmer, M.-B. (1975). "Corticolous lichens of riparian deciduous trees in the central Front Range of 
Colorado." The Bryologist 78: 44-56. 
  
Carrara, P. E. (1979). "The Determination of Snow Avalanche Frequency Through Tree-ring Analysis and 
Historical Records at Ophir, Colorado." Geological Society of American Bulletin Part I, v.90: 773-780. 
  
Carraway, L. N. and B. J. Verts (1993). "Aplodontia rufa." Mammalian Species(431): 1-10. 
  
Cassell, D. and A. Rousey (2003). Complex sampling designs meet the flaming turkey of glory. SUGI 28 
Conference Proceedings, SAS Institute, Inc. 
  
Castello, J. D., et al. (1995). "Pathogens, Patterns, and Processes in Forest Ecosystems." BioScience 45(1): 
16-24. 
  
Castillo, E. D. (1978). The impact of Euro-American exploration and settlement. California. R. F. Heizer. 
Washington, D.C., Smithsonian Institute. 8: 99-127. 
  
Cermak, R. W. (1988). Nevada City, CA, U.S. Department of Agriculture, Forest Service, Tahoe National 
Forest: 669 p. 
  
Cermak, R. W. (2005). Albany, CA, U.S. Department of Agriculture, Forest Service, Pacific Southwest 
Region: 442. 
  
Chambers, J. C. (1995). "Disturbance, life history strategies, and seed fates in alpine herbfield 
communities." American journal of botany 82(3): 421-433. 
  
Chambers, J. C. (2001). "Pinus monophylla establishment i an expanding pinus-juniperus woodland: 
envrionmental conditions, facilitation and interacting factors." Journal of Vegetation Science 12: 27-40. 
  
Chambers, J. C., et al. (1999). "Seed and seedling ecology of pinon and juniper species in the pygmy 
woodlands of western North America." The Botanical Review 65: 1-38. 
 <P-J species ecology, seed production, seed dispersal, adaptations...> 
 
Chambers, J. C. and G. L. e. Wade (1992). "Evaluating Reclamation Success: The Ecological 
Consideration. Proceedings from the annual meeting of the American Society of Surface Mining and 
Reclamation, April 23-26, 1990, Charlston, West Virginia, USDA Forest Service, Northeastern Forest 
Experiment Station, General Technical Report NE-164." 
  
Cherubini, P., et al. (1996). "Spatiotemporal growth dynamics and disturbances in a subalpine spruce forest 
in the Alps: a dendroecological reconstruction." Canadian Journal of Forest Research 26(6): 991-1001. 
  
Chojnacky, D. C., et al. (2000). "Mountain pine beetle attack in ponderosa pine: Comparing methods for 
rating susceptibility. RMRS-RP-26. USDA, Forest Service, Rocky Moutain Research Station, Ogden, Utah. 
10 p." 
  
Chojnacky, D. C. and J. L. Dick (2000). "Evaluating FIA forest inventory data for monitoring Mexican Spotted 
Owl habitat: Gila National Forest example." Western Journal of Applied Forestry 15(4): 195-199. 
  
Ciancio, O., et al. (1999). "Forest management on a natural basis: the fundamentals and case studies." 
Journal of Sustainable Forestry 9(1-2): 59-72. 
  
Clark, J. S. (1989). "Ecological Disturbance as a Renewal Process: Theory and Application to Fire History." 
oikos 56: 17-30. 
  
Clark, J. S. (1991). "Disturbance and Tree Life History on the Shifting Mosaic Landscape." Ecology 72(3): 
1102-1118. 
  
Clark, J. S. (1996). "Testing disturbance theory with long-term data: alternative life-history solutions to the 
distribution of events." The American Naturalist 148(6): 976-996. 
  
Clark, J. S., et al. (2016). "The impacts of increasing drought on forest dynamics, structure, and biodiversity 
in the United States." Global change biology 22: 2329-2352. 
 We synthesize insights from current understanding of drought impacts at stand-to-biogeographic 
scales, including management options, and we identify challenges to be addressed with new research. 
Large stand-level shifts underway in western forests already are showing the importance of interactions 
involving drought, insects, and fire. Diebacks, changes in composition and structure, and shifting range limits 
are widely observed. In the eastern US, the effects of increasing drought are becoming better understood at 
the level of individual trees, but this knowledge cannot yet be confidently translated to predictions of 
changing structure and diversity of forest stands. While eastern forests have not experienced the types of 
changes seen in western forests in recent decades, they too are vulnerable to drought and could experience 
significant changes with increased severity, frequency, or duration in drought. Throughout the continental 
United States, the combination of projected large climate-induced shifts in suitable habitat from modeling 
studies and limited potential for the rapid migration of tree populations suggests that changing tree and 
forest biogeography could substantially lag habitat shifts already underway. Forest management practices 
can partially ameliorate drought impacts through reductions in stand density, selection of drought-tolerant 
species and genotypes, artificial regeneration, and the development of multistructured stands. However, 
silvicultural treatments also could exacerbate drought impacts unless implemented with careful attention to 
site and stand characteristics. Gaps in our understanding should motivate new research on the effects of 
interactions involving climate and other species at the stand scale and how interactions and multiple 
responses are represented in models. This assessment indicates that, without a stronger empirical basis for 
drought impacts at the stand scale, more complex models may provide limited guidance. 
 
Clark, M. K., et al. (2005). "The non-equilibrium landscape of the southern Sierra Nevada, California." GSA 
Today 15(9): 4-10. 
  
Clements, F. E., Ed. (1916). Plant succession: an analysis of the development of vegetation. Washington, 
D.C., Carnegie Institution. 
  
Cohn, J. P. (2008). "Citizen science: can volunteers do real research?" BioScience 58(3): 192-197. 
  
Cole, D. N. (1993). Minimizing conflict between recreation and nature conservation. Ecology of greenways: 
Design and function of linear conservation areas. D. S. Smith and P. C. Hellmund. Minneapolis, MN, 
University of Minnesota Press: 105-122. 
  
Cole, D. N. (2000). "Paradox of the Primeval: ecological restoration in wilderness." Ecological Restoration 
183(2): 77-86. 
  
Cole, D. N., et al. (1987). U.S. Department of Agriculture, Forest Service, Intermountain Research Station. 
  
Collins, S. L., et al. (486). "Experimental analysis of intermediate disturbance and initial floristic composition: 
decoupling cause and effect." Ecology 76(2): 486-492. 
  
Conkling, B. L., et al. (2005). Genenral Technical Report. Asheville, NC, U.S. Department of Agriculture, 
Forest Service, Southern Research Station: 204 p. 
  
Conkling, B. L., et al. (2002). "Using forest health monitoring data to integrate above and below ground 
carbon information." Environmental pollution 116: S221-S232. 
  
Connell, J. H. (1978). "Diversity in tropical rain forests and coral reefs." Science 199(4335): 1302-1310. 
  
Connell, J. H. and R. O. Slatyer (1977). "Mechanisms of succession in natural communities and their role in 
community stability and organization." The American Naturalist 111(982): 1119-1144. 
  
Conner, J. L. and R. T. Holmes (1995). "Neotropical migrants in undisturbed and human-altered forests of 
Jamaica." Wilson Bulletin 107(4): 577-589. 
  
Conte, C. A. (1999). "The forest becomes desert: forest use and environmental change in Tanzania's West 
Usambara Mountains." Land Degradation and Development 10: 291-309. 
  
Conte, C. A. (2010). "Forest history in East Africa's Eastern Arc Mountains: biological science and the uses 
of history." BioScience 60(4): 309-313. 
  
Cook, E. R. and L. A. Kairiukstis, Eds. (1990). Methods of Dendrochronology: Applications in the 
Environmental Sciences. Boston, MA, Institute of Applied Systems Analysis, Kluwer Academic Publishers. 
  
Cook, E. R., et al. "North American summer PDSI reconstructions." Retrieved 2007, from 
http://www.ncdc.noaa.gov/paleo/newpdsi.html. 
  
Cook, E. R., et al. (1999). "Drought reconstructions for the continental United States." Journal of Climate 12: 
1145-1162. 
  
Cook, J. E. (1996). "Implications of modern successional theory for habitat typing." Forest Science 42(1): 67-
75. 
  
Cook, S. (1978). Historical demography. California. R. F. Heizer. Washington, D.C., Smithsonian Institute. 8: 
91-98. 
  
Cordeiro, N. J. and H. F. Howe (2003). "Forest fragmentation severs mutualism between seed dispersers 
and an endemic African tree." Proceedings of the National Academy of Sciences 100(24): 14052-14056. 
  
Costanza, R. L., et al. (1993). "Modeling complex ecological economic systems." BioScience 43: 545-555. 
  
Coulloudon, B., et al. (1996). Denver, CO, USDI, Bureau of Land Management: 163 p. 
  
Coulson, R. N., et al. (1992). "Spatial Analysis and Integrated Pest Management in a Landscape Ecological 
Context. In: Spatial Analysis and Forest Pest Management, proceedings, Liebhold, A.M. and Barrett, H.R. 
(eds.), April 27-30, Mountain Lakes, Virginia, USDA, Forest Service, Northeastern Forest Experiment 
Station, General Techical Report NE-175." 
  
Coulston, J. W., et al. (2003). "Regional assessment of ozone sensitive tree species using bioindicator 
plants." Enivironmental Monitoring and Assessment 83: 113-127. 
  
Council, N. R. (2000). Washington, D.C., National Academy Press: 180 p. 
  
Covington, W. W. and M. M. Moore (1992). "Postsettlement Changes in Natural Fire Regimes: Implications 
for Restoration of Old-Growth Ponderosa Pine Forests. Old-Growth Forests in the Southwest and Rocky 
Mountain Regions Proceedings of a Workshop, March 9-13, 1992, Portal, Arizona, USDA Forest Service, 
General Technical Report RM-213." 
  
Covington, W. W. and M. M. Moore (1994). "Southwestern ponderosa forest structure: changes since 
European-American settlement." Journal of Forestry 92(39): 39-47. 
  
Creel, S., et al. (2002). "Snowmobile activity and glucocorticoid stress responses in wolves and elk." 
Conservation Biology 16(3): 809-814. 
  
Cribb, A. B. and J. W. Cribb (1985). Plant life of the Great Barrier Reef and adjacent shores. St. Lucia, QLD, 
University of Queensland Press. 
  
Crimmins, S. M., et al. (2011). "Changes in climatic water balance drive downhill shifts in plant species' 
optimum elevations." Science 331: 324-327. 
   
 
Crowley, T. J. (2000). "Causes of climate change over the past 1000 years." Science 289: 270-277. 
  
Cushman, S. A., et al. (2006). "Gene flow in complex landscapes: testing multiple hypotheses with causal 
modeling." The American Naturalist 168(4): 486-499. 
  
Czapowskyj, M. M. (1976). "Annotated Bibliography on the Ecology and Reclamation of Drastically 
Disturbed Areas. USDA Forest Service, Northeastern Forest Experiment Station, General Technical Report 
NE-21." 
  
D'Antonio, C. M., et al. (2002 
2004). Invasive exotic plant species in Sierra Nevada ecosystems. Proceedings of the Sierra Nevada 
science symposium, Kings Beach, CA, U.S. Department of Agriculture, Forest Service, Pacific Southwest 
Research Station. 
  
Dale, V. H. and S. C. Beyeler (2001). "Challenges in the developent and use of ecological indicators." 
Ecological Indicators 1: 3-10. 
  
Dale, V. H., et al. (2001). "Climate change and forest disturbances." BioScience 51(9): 723-734. 
  
Dale, V. H., et al. (1998). "Ecosystem management in the context of large, infrequent disturbances." 
Ecosystems 1: 546-557. 
  
Danell, K., et al. (2003). "Ungulates as drivers of tree population dynamics at module and genet levels." 
Forest Ecology and Management 181: 67-76. 
  
Daubenmire, R. and J. B. Daubenmire (1968). Pullman, ID, Washington Agricultural Experiment Station, 
Washington State University: 104 p. 
  
Davis, F. W. and D. M. Stoms (1996). Sierran vegetation: a gap analysis. Volume II: Assessment of scientific 
basis for management options. S. N. E. P. f. r. t. Congress. Davis, CA, University of California, Davis, 
Centers for Water and Wildland Resources. 2: 671-690. 
  
DeAngelis, D. L. and J. C. Waterhouse (1987). "Equilibrium and Nonequilibrium Concepts in Ecological 
Models." Ecological Monographs 57(1): 1-21. 
  
DeByle, N. V. (1985). Wildlife. Aspen: Ecology and management in the Western United States. N. V. DeByle 
and R. P. Winokur. Colorado, USDA Forest Service, Rocky Mountain Forest and Range Experiment Station, 
Fort Collins: 135-152. 
  
DeByle, N. V., et al. (1987). "Wildfire occurrence in aspen in the interior western Untied States." Western 
Journal of Applied Forestry 2(3): 73-76. 
  
DellaSala, D. A., et al. (2004). "Beyond smoke and mirrors: a synthesis of fire policy and science." 
Conservation Biology 18(4): 976-986. 
  
Denevan, W. M. (1992). "The pristine myth: the landscape of the Americas in 1492." Annals of the 
Association of American Geographers 82(3): 369-385. 
  
Dennis C. Odion mail, et al. (2014). "Examining Historical and Current Mixed-Severity Fire Regimes in 
Ponderosa Pine and Mixed-Conifer Forests of Western North America." PLoS One 9(2): e87582. 
 There is widespread concern that fire exclusion has led to an unprecedented threat of 
uncharacteristically severe fires in ponderosa pine (Pinus ponderosa Dougl. ex. Laws) and mixed-conifer 
forests of western North America. These extensive montane forests are considered to be adapted to a 
low/moderate-severity fire regime that maintained stands of relatively old trees. However, there is increasing 
recognition from landscape-scale assessments that, prior to any significant effects of fire exclusion, fires and 
forest structure were more variable in these forests. Biota in these forests are also dependent on the 
resources made available by higher-severity fire. A better understanding of historical fire regimes in the 
ponderosa pine and mixed-conifer forests of western North America is therefore needed to define reference 
conditions and help maintain characteristic ecological diversity of these systems. We compiled landscape-
scale evidence of historical fire severity patterns in the ponderosa pine and mixed-conifer forests from 
published literature sources and stand ages available from the Forest Inventory and Analysis program in the 
USA. The consensus from this evidence is that the traditional reference conditions of low-severity fire 
regimes are inaccurate for most forests of western North America. Instead, most forests appear to have 
been characterized by mixed-severity fire that included ecologically significant amounts of weather-driven, 
high-severity fire. Diverse forests in different stages of succession, with a high proportion in relatively young 
stages, occurred prior to fire exclusion. Over the past century, successional diversity created by fire 
decreased. Our findings suggest that ecological management goals that incorporate successional diversity 
created by fire may support characteristic biodiversity, whereas current attempts to ‚Äúrestore‚Äù forests to 
open, low-severity fire conditions may not align with historical reference conditions in most ponderosa pine 
and mixed-conifer forests of western North America. 
 
DeRose, J. R. and J. N. Long (2007). "Disturbance, structure, and composition: spruce beetle and 
Engelmann spruce forests on the Markagunt Plateau, Utah." Forest Ecology and Management 244: 16-23. 
  
DeRose, R. J. and J. N. Long (2014). "Resistance and Resilience: A Conceptual Framework for Silviculture." 
Forest Science 60(6): 1205-1212. 
 Increasingly, forest management goals include building or maintaining resistance and/or resilience to 
disturbances in the face of climate change. Although a multitude of descriptive definitions for resistance and 
resilience exist, to evaluate whether specific management activities (silviculture) are effective, prescriptive 
characterizations are necessary. We introduce a conceptual framework that explicitly differentiates 
resistance and resilience, denotes appropriate scales, and establishes the context for evaluation‚Äîstructure 
and composition. Generally, resistance is characterized as the influence of structure and composition on 
disturbance, whereas resilience is characterized as the influence of disturbance on subsequent structure 
and composition. Silvicultural utility of the framework is demonstrated by describing disturbance-specific, 
time-bound structural and compositional objectives for building resistance and resilience to two 
fundamentally different disturbances: wildfires and spruce beetle outbreaks. The conceptual framework 
revealed the crucial insight that attempts to build stand or landscape resistance to spruce beetle outbreaks 
will ultimately be unsuccessful. This frees the silviculturist to focus on realistic goals associated with building 
resilience to likely inevitable outbreaks. Ultimately, because structure and composition, at appropriate 
scales, are presented as the standards for evaluation and manipulation, the framework is broadly applicable 
to many kinds of disturbance in various forest types.  
 
DesRochers, A. and V. J. Lieffers (2001). "The coarse-root system of mature Populus tremuloides in 
declining stands in Alberta, Canada." Journal of Vegetation Science 12(3): 355-360. 
  
Dettinger, M. D., et al. (2002 
2004). Recent projections of 21st-century climate change and watershed responsees in the Sierra Nevada. 
Proceedings of the Sierra Nevada Science Symposium, Kings Beach, CA, Pacific Southwest Research 
Station. 
  
Dettki, H., et al. (2000). "Are epiphytic lichens in young forests limited by local dispersal?" Ecoscience 7(3): 
317-325. 
  
Diamond, J., Ed. (2005). Collapse: how societies choose to fail or suceed. New York, NY, Viking Books. 
  
Dias, P., et al. (2005). "Monophyly vs. paraphyly in plant systematics." Taxon 54(4): 1039-1040. 
  
Dickinson, J. L., et al. (2010). "Citizen science as an ecological research tool: challenges and benefits." 
Annual Review of Ecology, Evolution, and Systematics 41: 149-172. 
 Citizen science, the involvement of volunteers in research, has increased the 
scale of ecological field studies with continent-wide, centralized monitoring 
efforts and, more rarely, tapping of volunteers to conduct large, coordinated, 
field experiments. The unique benefit for the field of ecology lies in 
understanding processes occurring at broad geographic scales and on private 
lands, which are impossible to sample extensively with traditional field research 
models. Citizen science produces large, longitudinal data sets, whose 
potential for error and bias is poorly understood. Because it does not usually 
aim to uncover mechanisms underlying ecological patterns, citizen science 
is best viewed as complementary to more localized, hypothesis-driven research. 
In the process of addressing the impacts of current, global ‚Äúexperiments‚Äù 
altering habitat and climate, large-scale citizen science has led to 
new, quantitative approaches to emerging questions about the distribution 
and abundance of organisms across space and time. 
 
Dietz, T. (2013). "Bringing values and deliberation to science communication." Proceedings of the National 
Academy of Sciences 110(Supplement 3): 14081-14087. 
 Decisions always involve both facts and values, whereas most science communication focuses only 
on facts. If science communication is intended to inform decisions, it must be competent with regard to both 
facts and values. Public participation inevitably involves both facts and values. Research on public 
participation suggests that linking scientific analysis to public deliberation in an iterative process can help 
decision making deal effectively with both facts and values. Thus, linked analysis and deliberation can be an 
effective tool for science communication. However, challenges remain in conducting such process at the 
national and global scales, in enhancing trust, and in reconciling diverse values.  
 
Dombeck, M. P., et al. (2004). "Wildfire policy and public lands: integrating scientific understanding with 
social concerns across landscapes." Conservation Biology 18(4): 883-889. 
  
Donovan, G. H. and T. C. Brown (2007). "Be careul what you wish for: the legacy of Smokey Bear." 
Frontiers in Ecology and the Environment 5(2): 73-79. 
  
Douglas, A. E. (1920). "Evidence of Climatic Effects in the Annual Rings of Trees." Ecology 1(1): 24-32. 
  
Douglas, A. E. (1941). "Crossdating in Dendrochronology." Journal of Forestry 39: 825-831. 
  
Drapeau, P., et al. (2016). "Natural disturbance regimes as templates for the response of bird species 
assemblages to contemporary forest management." Diversity and Distributions. 
 Aim 
 
In managed forest landscapes, the tolerance of species to contemporary alteration of forest cover is often 
assumed to reflect their resilience to natural disturbances. We tested this central tenet of ecosystem-based 
management by comparing the structure of forest bird assemblages among four regions with contrasting 
historical natural disturbance regimes. 
Location 
 
Canada's boreal and northern hardwood forests. 
Methods 
 
Using point count data from four study regions across Canada, we first determined the relative sensitivity of 
individual bird species to the contemporary reduction of old forest cover at stand and ‚Äòlandscape-
context‚Äô (1-km radius) scales with log-linear models. The richness of species most sensitive to loss of old 
forest (hereafter ‚Äòsensitive species‚Äô) was then modelled as a function of landscape-scale changes in 
old forest cover. Differences in the rate of decline in the richness of sensitive species with contemporary 
cover of old forest were compared among regions using ANCOVA. We then compared broken-stick 
regression models with linear models to detect thresholds, if present, in this relationship in each region. 
Results 
 
Bird assemblages from regions with relatively infrequent natural disturbances hosted more species sensitive 
to contemporary reduction in old forest cover. Those species were also more abundant than in regions with 
frequent natural disturbances, and the rate of decline in their richness with the loss of old forest was steeper 
in regions with infrequent natural disturbances than in those where they were frequent. However, we did not 
detect thresholds in this rate of decline in any study region. 
Main conclusions 
 
Our findings are consistent with the contention that historical natural disturbance regimes shape the 
response of biota to contemporary landscape alterations through evolutionary adaptation. We argue that 
forest management conducted within the natural range of variability in stand and landscape structure 
specific to a region is likely to be ecologically sustainable. 
 
Drever, C. R., et al. (2006). "Can forest management based on natural disturbances maintain ecological 
resilience?" Canadian Journal of Forest Research 36: 2285-2299. 
  
Driscoll, R. S., et al. (1984). Washington, D.C., U.S. Department of Agricuture, Forest Service: 56 p. 
  
Dufr√™ne, M. and P. Legendre (1997). "Species assemblages and indicator species: the need of a flexible 
asymmetrical approach." Ecological Monographs 67: 345-366. 
  
Durant, E. and McArthur (1995). "Plant inventory, succession, and reclamation alternatives on disturbed 
lands in Grand Teton National Park. Proceedings: Wildland Shrub and Arid Land Restoration Symposium: 
Las Vegas, NV October 19-21. USDA Forest Service, Intermountain Research Station, Ogden, UT General 
Technical Report INT GTR-315." 
  
Dymerski, A. D., et al. (2001). "Spruce beetle (Dendroctonus rufipennis) outbreak in Englemann spruce 
(Picea englemannii)in central Utah, 1996-1998." Western North American Naturalist 61(1): 19-24. 
  
Eberhardt, L. L. and J. M. Thomas (1991). "Designing environmental field studies." Ecological Monographs 
61(1): 53-73. 
  
Edwards, T. C., Jr., et al. (2005). "Model-based stratifications for enhancing the detection of rare ecological 
events." Ecology 86(5): 1081-1090. 
  
Ehle, D. S. and W. L. Baker (2003). "Disturbance and stand dynamics in ponderosa pine forests in Rocky 
Mountain National Park, USA." Ecological Monographs 73(4): 543-566. 
  
Elder, L. and R. Paul, Eds. (2002). The miniature guide to the art of asking essential questions. Dillon 
Beach, CA, Foundation for Critical Thinking Press. 
  
Elliot, G. P. and W. L. Baker (2004). "Quaking aspen (Populus tremuloides Michx.) at treeline: a century of 
change in the San Juan Mountains, Colorado, USA." Journal of Biogeography 31: 733-745. 
  
Ellis, J. C., et al. (2011). Effects of seabirds on Plant Communities. Seabird Islands: Ecology, Invasion, and 
Restoration. C. P. H. Mulder, W. B. Anderson, D. R. Towns and P. J. Bellingham. New York, NY, Oxford 
University Press: 177-211. 
  
Ellison, A. M. (1995). "Response of a wetland vascular plant community to disturbance: a simulation study." 
Ecological Applications 5(1): 109-123. 
  
Elzinga, C. L., et al., Eds. (1998). Measuring & Monitoring Plant Populations. Denver, CO, USDI, Bureau of 
Land Management. 
  
Emers, M. (1995). "Old-growth disturbance and ecosystem management." Canadian Journal of Botany 
73(6): 918-926. 
  
Emers, M., et al. (1995). "Response of arctic tundra plant communities to winter vehicle disturbance." 
Canadian Journal of Botany 73(6): 905-917. 
  
Eriksson, O. (1992). "Evolution of seed dispersal and recruitment in clonal plants." Oikos 63: 439-448. 
  
Esseen, P.-A., et al. (1997). "Boreal forests." Ecological Bulletins 46: 16-47. 
  
Esseen, P.-A., et al. (1996). "Epiphytic lichen biomass in managed and old-growth boreal forests: effect of 
branch quality." Ecological Applications 6(1): 228-238. 
  
Eubank, M. E. and R. C. Brough, Eds. (1979). Mark Eubank's Utah weather. Bountiful, Utah, Horizon 
Publisher & Distributors. 
  
Everett, R., et al. (1994). "Old Forests in Dynamic Landscapes: Dry-site forests of eastern Oregon and 
Washington." Journal of Forestry 92: 22-25. 
  
Eversman, S., et al. (2002). "Patterns of lichen diversity in Yellowstone National Park." The Bryologist 
105(1): 27-42. 
  
Fahrig, L. (1990). "Interacting Effects of Disturbance and Dispersal on Individual Selection and Population 
Stability." Comments Theoretical Biology 1: 275-297. 
  
Fahrig, L. (1992). "Relative Importance of Spatial and Temporal Scales in a Patchy Environment." 
Theoretical Population Biology 41(3): 300-314. 
  
Falla, J., et al. (2000). "Biological air quality monitoring: a review." Environmental Monitoring and 
Assessment 64: 627-644. 
  
Fasham, M. J. R. (1977). "A comparison of nonmetric multidimensional scaling, principal components and 
reciprocal averaging for the ordination of simulated coenoclines, and coenoplanes." Ecology 58: 551-561. 
  
Fenn, M. E., et al. (2003). "Ecological effects of nitrogen deposition in the western United States." 
BioScience 53(4): 404-420. 
  
Fenn, M. E., et al. (2007). "Atmospheric deposition inputs and effects on lichen chemistry and indicator 
species in the Columbia River Gorge, USA." Environmental Pollution 146: 77-91. 
  
Fenn, M. E., et al. (2003). "Nitrogen emissions, deposition, and monitoring in the western United States." 
BioScience 53(4): 391-403. 
  
Fenwood, J. (1992). "Using silviculture to achieve a desired future condition for biological diversity in the 
Southern Region. Getting to the future through silviculture: workshop proceedings, Cedar City, UT May 6-9, 
1991. USDA 1992 General Technical Report INT-291." 
  
Ferretti, M. (1997). "Forest health assessment and monitoring - issues for consideration." Environmental 
Monitoring and Assessment 48: 45-72. 
  
Fewster, P. H. (1991). Regression Modelling of Perturbation in Some Vegetation Types. Computer Assisted 
Vegetation Analysis. E. Feoli and L. Orloci. Norwell, MA, Kluwer Academic Publishers: 581. 
  
Finch, D. M. (1996). "Ecosystem disturbance and wildlife conservation in western grasslands: a symposium 
proceedings. USDA Forest Service, Rocky Mountain Forest and Range Experiment Station General 
Technical Report RM GTR-285." 
  
Finch, J., et al. (2009). "Late quarternary vegetation dynamics in a biodiversity hotspot, the Uluguru 
Mountains of Tanzania." Quaternary Research 72: 111-122. 
  
Fischer, W. C. (1989). The Fire Effects Information System: An Aid for Wilderness Fire Management. 
Wilderness and Wildfire. T. Walsh. Missoula, MT, Wilderness Institute, Montana Forest and Range 
Experiment Station, School of Forestry, Univ. of Montana. Misc. Pub. No. 50, June 1989: 22-23. 
  
Flanagan, P. T. (1997). "Ecological relationships among insects pathogens and fire in subalpine forests. 
Diverse forests, abundant opportunities and evolving realities: proceedings of the 1996 Society of American 
Foresters convention, Albuquerque, NM, November 9-13, 1996, Bethesda, MD." 
  
Floyd, L. M., et al. (2008). "Fire history of pi√±on-juniper woodlands on Navajo Point, Glen Canyon National 
Recreation Area." Natural Areas Journal 28(1): 26-36. 
  
Floyd, M. L., et al. (2004). "Historical and recent fire regimes in pinon-juniper woodlands on Mesa Verde, 
Colorado, USA." Forest Ecology and Management 198: 269-289. 
  
Folke, C., et al. (2004). "Regime shifts, resilience, and biodiversity in ecosystem management." Annual 
Review of Ecology, Evolution, and Systematics 35: 557-581. 
  
Ford, A. T., et al. (2014). "Large carnivores make savanna tree communities less thorny." Science 
346(6207): 346-349. 
 Understanding how predation risk and plant defenses interactively shape plant distributions is a core 
challenge in ecology. By combining global positioning system telemetry of an abundant antelope (impala) 
and its main predators (leopards and wild dogs) with a series of manipulative field experiments, we showed 
that herbivores‚Äô risk-avoidance behavior and plants‚Äô antiherbivore defenses interact to determine tree 
distributions in an African savanna. Well-defended thorny Acacia trees (A. etbaica) were abundant in low-
risk areas where impala aggregated but rare in high-risk areas that impala avoided. In contrast, poorly 
defended trees (A. brevispica) were more abundant in high- than in low-risk areas. Our results suggest that 
plants can persist in landscapes characterized by intense herbivory, either by defending themselves or by 
thriving in risky areas where carnivores hunt.  
 
Ford-Robertson, F. C. (1971). Washington, D.C., Society of American Foresters: 349 p. 
  
Formam, R. T. T. and E. W. B. Russell (1983). "Evaluation of Historical Data in Ecology." Bulletin of the 
Ecologcical Society of America 64: 5-7. 
  
Forman, R. T. and M. Godron, Eds. (1986). Landscape Ecology. New York, N.Y., John Wiley and Sons. 
  
Fornwalt, P. J., et al. (2003). "Non-native plant invasions in managed and protected ponderosa 
pine/Douglas-fir forests of the Colorado Front Range." Forest Ecology and Management 177: 515-527. 
  
Foster, D. R. (1988). "Species and Stand Response to Catastrophic Wind in Central New England, U.S.A." 
Journal of Ecology 76: 135-151. 
  
Fox, H. E., et al. (2006). "Perceived barriers to integrating social science and conservation." Conservation 
Biology 20(6): 1817-1820. 
  
Franklin, J., et al. (2005). "Altered fire regimes affect landscape patterns of plant succession in the foothills 
and mountains of Southern California." Ecosystems 8: 885-898. 
  
Franklin, J. F. (1995). "Scientists in woderland: experiences in development of forest policy." BioScience 
Supplement: S-74-78. 
  
Franklin, J. F., et al. (2000). "Threads of Continuity." Conservation Biology in Practice 1(1): 9-16. 
  
Franklin, J. F., et al. (2002). "Disturbances and structural development of natural forest ecosystems with 
silvicultural implications, using Douglas-fir forests as an example." Forest Ecology and Management 155: 
399-423. 
  
Frati, L., et al. (2007). "Lichen biomonitoring of ammonia emission and ntrogen deposition around a pig 
stockfarm." Environmental Pollution 146: 311-316. 
  
Freedman, B., Ed. (1995). Environmental Ecology: the eological effects of pollution, disturbance and other 
stresses. San Diego, Academic Press. 
  
Freeouf, J., Ed. (1999). Ecoregion modifications to Bailey's (1995) Ecoregions of the United States: 
subsection boundaries. Colorado. (map in digital form - unpublished), USDA Forest Service, Rocky 
Mountain Region, Denver. 
  
Frescino, T. S., et al. (2001). "Modeling spatially explicit forest structure attributes using Generalized 
Additive Models." Journal of Vegetation Science 12: 15-26. 
  
Frey, B. R., et al. (2004). "Predicting landscape patterns of aspen dieback: mechanisms and knowledge 
gaps." Canadian Journal of Forest Research 34: 1379-1390. 
  
Fritts, H. C., Ed. (1976). Tree Rings and Climate. New York, N.Y., Academic Press. 
  
Fritts, H. C., et al. (1965). "Tree-Ring Characteristics Along a Vegetation Gradient in Northern Arizona." 
Ecology 46: 393-401. 
  
Fritts, H. C. and T. W. Swetnam (1989). "Dendrochronology: A Tool for Evaluating Variations in Past and 
Present Forest Environments." Advances in Ecological Research 19: 111-188. 
  
Frome, M., Ed. (1962). Whose Woods These Are: The Story of the National Forests. Garden City, N.Y., 
Doubleday & Company, Inc. 
  
Fule, P. Z., et al. (2002). "Natural variability in forests of the Grand Canyon, USA." Journal of Biogeography 
29(1): 31-47. 
  
Ful√©, P. Z., et al. (2006). "Fire histories in ponderosa pine forests of Grand Canyon are well supported: 
reply to Baker." International Journal of Wildland Fire 15: 439-445. 
  
Fuller, M., Ed. (1991). Forest Fires: An Introduction to Wildland Fire Behavior. New York, N.Y., John Wiley & 
Sons, Inc. 
  
FWS, U. (1997). Washington, D.C., U.S. Department of the Interior, Fish and Wildlife Service: 253 p. 
  
Gabrielsen, G. W. and E. N. Smith (1995). Physiological responses of wildlife to disturbance. Wildlife and 
recreationists: coexistence through management and research. Washington, D.C., Island Press: 95-107. 
  
Gaines, W. L., et al. (1999). "Monitoring biodiversity: quantification and interpretation. USDA, Forest Service, 
Pacific Northwest Research Station, General Technical Report, PNW-GTR-443. 27 p." 
  
Gallant, A. L., et al. (2003). "Vegetation dynamics under fire exclusion and logging in a Rocky Mountain 
watershed, 1856-1996." Ecological Applications 13(2): 385-403. 
  
Gara, R. I., et al. (1984). "Influence of Fires, Fungi and Mountain Pine Beetles on Development of a 
Lodgepole Pine Forest in South-Central Oregon. In: Lodgepole Pine: the Species and Management, 
proceedings, May 8-10, 1984, Spokane, Washington, and repeated May 14-16, Vancouver, British 
Columbia." 
  
Gardner, R. H., et al. (1999). Predicting forest fire effects at landscape scales. Spatial modeling of forest 
landscape change: approaches and applications. D. J. Mladenoff and W. L. Baker. New York, Cambridge 
University Press: 163-185. 
  
Gauch, R. R., Ed. (2000). Statistical methods for researchers made very simple. Lanham, MD, University 
Press of America. 
  
Gauslaa, Y., et al. (2006). "Growth and ecophysiological acclimation of the folise lichen Lobaria pulmonaria 
in forest with contrasting light climates." Oecologia 147: 406-416. 
  
Gauslaa, Y., et al. (2001). "Aspect-dependent high-irradiance damage in two transplanted foliose forest 
lichens, Lobaria pulmonaria and Parmelia sulcata." Canadian Journal of Forest Research 31: 1639-1649. 
  
Gauslaa, Y. and K. A. Solhaug (2000). "High-light-intensity damage to the foliose lichen Lobaria pulmonaria 
within a natural forest: the aplicability of cholrophyll fluorescence methods." Lichenologist 32(3): 271-289. 
  
Geils, B. W. (1995). "Disturbance regimes and their relationships to forest health. Forest health through 
silviculture: proceedings of the 1995 National Silviculture Workshop, Mescalero, New Mexico, May 8-11, 
1995. USDA Forest Service, Rocky Mountain Forest and Range Experiment Station, Fort Collins, CO. 
General Technical Report, RM GTR-267." 
  
Gelbard, J. L. and J. Belnap (2003). "Roads as conduits for exotic plant invasions in a semiarid landscape." 
Conservation Biology 17(2): 420-432. 
  
George, M. R., et al. (1992). "Application of Nonequilibrium Ecology to Management of Mediterranean 
Grasslands." Journal of Range Management 45: 436-440. 
  
George, T. L., et al. (1992). "Impacts of a Severe Drought on Grassland Birds in Western North Dakota." 
Ecological Applications 2(3): 275-284. 
  
Gilbert, B. and M. J. Lechowicz (2005). "Invasibility and abiotic gradients: the positive correlation between 
native and exotic plant diversity." Ecology 86(7): 1848-1855. 
  
Gillies, R. R., et al. (2012). "Observational and Synoptic Analyses of the Winter Precipitation Regime 
Change over Utah." Journal of Climate 25: 4679‚Äì4698. 
 Previous studies have indicated a widespread decline in snowpack over Utah accompanied by a 
decline in the snow‚Äìprecipitation ratio while anecdotal evidence claims have been put forward that 
measured changes in Utah‚Äôs snowpack are spurious and do not reflect actual change. Using two distinct 
lines of investigation, this paper further analyzes the winter precipitation regime in the state of Utah. First, by 
means of observation-based, gridded daily temperature, precipitation, and remotely sensed data, as well as 
utilizing a climatological rain‚Äìsnow threshold (RST) temperature method, the precipitation regime of Utah 
was scrutinized. Second, a comprehensive synoptic analysis was conducted as an alternate means that is 
independent from surface observations. It was found that the proportion of winter (January‚ÄìMarch) 
precipitation falling as snow has decreased by 9% during the last half century, a combined result from a 
significant increase in rainfall and a minor decrease in snowfall. Meanwhile, observed snow depth across 
Utah has decreased and is accompanied by consistent decreases in snow cover and surface albedo. 
Weather systems with the potential to produce precipitation in Utah have decreased in number with those 
producing snowfall decreasing at a considerably greater rate. Further circulation analysis showed that an 
anomalous anticyclone has developed over western North America, which acts to reduce the frequency of 
cyclone waves impacting Utah. Combined with the increased precipitation, this feature suggests that the 
average precipitation per event has intensified with more of it falling as rain than as snow. Trends in the 
hydroclimate such as these have implications for present and future regional water policy in the state of 
Utah. 
 
Glenn-Lewin, D. C. and E. van der Maarel (1992). Patterns and processes of vegetation dynamics. Plant 
succession: theory and prediction. D. C. Glenn-Lewin, R. K. Peet and T. T. Veblen. New York, Chapman & 
Hall: 11-44. 
  
Gordon, J. C. (1993). Ecosystem Management: An Idiosyncratic Overview. Defining Sustainable Forestry. 
G. H. Aplet, N. Johnson, J. T. Olson and V. A. Sample. Washington, D.C., Island Press, The Wilderness 
Society: 240-244. 
  
Gosz, J. R. (1992). "Gradient Analysis of Ecological Change in Time and Space: Implications for Forest 
Management." Ecological Applications 2(3): 248-261. 
  
Gough, C. M., et al. (2008). "Controls on annual forest carbon storage: lessons from the past and predictions 
for the future." BioScience 58(7): 609-622. 
  
Graham, R. L., et al. (1991). "Ecological Risk Assessment at the Regional Scale." Ecological Applications 
1(2): 196-206. 
  
Graham, R. T., et al. (2004). "Science basis for changing forest structure to modify wildfire behavior and 
severity. U.S. Dept. of Agriculture Forest Service, Rocky Mountain Research Station." 
  
Gray, S. T., et al. (2004). "Tree-ring based reconstruction of interannual to decadal scale precipitation 
variability for northeastern Utah since 1226 A.D." Journal of American Water Resources Association 40(4): 
947-960. 
  
Greenberg, C. H., et al. (1995). "A comparison of bird communities in burned and salvage logged, clearcut 
and forested Florida sand pine scrub." Wilson Bulletin 107(1): 40-54. 
  
Gregg, J. W., et al. (2003). "Urbanization effects on tree growth in the vicinity of New York City." Nature 424: 
183-187. 
  
Gregory, R., et al. (2006). "Deconstructing adaptive management: criteria for applications to environmental 
management." Ecological Applications 16(6): 2411-2425. 
  
Griffis, K. L., et al. (2001). "Understory response to management treatments in northern Arizona ponderosa 
pine forests." Forest Ecology and Management 146(1-3): 239-245. 
  
Griffis-Kyle, K. L. and P. Beier (2003). "Small isolated aspen stands enrich bird communities in southwestern 
ponderosa pine forests." biological conservation 110: 375-385. 
  
Gruell, G. E. (1983). Gen. Tech. Rep. Ogden, Utah, U.S. Department of Agriculture, Forest Service, 
Intermountain Forest and Range Experiment Station: 117 p. 
  
Grumbine, E. R. (1994). "What is Ecosystem Management?" Conservation Biology 8(1): 27-38. 
  
Gunderson, L. H. and C. S. Holling, Eds. (2002). Panarchy: understanding transformations in human and 
natural systems. Washington, D.C., Island Press. 
  
Gunderson, L. H., et al., Eds. (1995). Barriers and Bridges to the Renewal of Ecosystems and Institutions. 
New York, Columbia University Press. 
  
Gutsell, S. L. and E. A. Johnson (1996). "How fire scars are formed: coupling a disturbance process to its 
ecological effect." Canadian Journal of Forest Research 26(2): 166-174. 
  
Guyton, B., Ed. (1998). Glaciers of California. Berkeley, CA, University of California Press. 
  
Hadley, K. S. and T. T. Veblen (1993). "Stand Response to Western Spruce Budworm and Douglas-fir Bark 
Beetle Outbreaks, Colorado Front Range." Canadian Journal of Forest Research 23: 479-491. 
  
Haines-Young, R., et al., Eds. (1993). Landscape Ecology and GIS. Bristol, PA, Taylor and Francis Ltd. 
  
Hale, M. E., Ed. (1983). The biology of lichens. Baltimore, MD, Edward Arnold Ltd. 
  
Hale, M. E. and M. Cole, Eds. (1988). Lichens of California. Berkeley, CA, University of California Press. 
  
Hall, F. C. (1988). Portland, OR, U.S. Department of Agriculture, Forest Service, Pacific Northwest Region: 
164 p. 
  
Hall, F. C. (2002). Portland, OR, U.S. Department of Agriculture, Forest Service, Pacific Northwest Research 
Station: 48 p. 
  
Hall, T. E. and H. Bigler-Cole (2001). "Sociocultural factors and forest health management." Northwest 
Science special issue: 208-233. 
  
Hammett, J. E. (1992). "The Shapes of Adaptation: Historical Ecology of Anthropogenic Landscapes in the 
Southeastern United States." Landscape Ecology 7(2): 121-135. 
  
Hammond, D. S. and V. K. Brown (1995). "Seed size of woody plants in relation to disturbance, dispersal, 
soil type in wet neotropical forests." Ecology 76(8): 254402561. 
  
Hannah, L., et al. (2002). "Conservation of biodiversity in a changing climate." Conservation Biololgy 16(1): 
264-268. 
  
Hargis, C. D., et al. (1999). "The influence of forest fragmentation and landscape pattern on American 
martens." J. Appl. Ecol. 36: 157-172. 
 <used different levels of fragmentation on the north slope of the ...> 
 
Harper, K. T., et al. (2003). "Pinyon-juniper woodlands in Zion National Park, Utah." Western North 
American Naturalist 63(2): 189-202. 
  
Harris, L. D., Ed. (1984). The Fragmented Forest: Island Biogeography Theory and the Preservation of 
Biotic Diversity. Chicago, Illinois, University of Chicago Press. 
  
Hawksworth, D. L. (2002). Bioindication: calibrated scales and their utility. Monitoring with lichens - 
monitoring lichens. P. L. Nimis, C. Scheidegger and P. Wolseley. London, Kluwer Academic Publishers and 
NATO Scientific Affairs Division: 11-20. 
  
Haynes, R. W., et al. (2001). "Science and ecosystem management in the interior Columbia basin." Forest 
Ecology and Management 153: 3-14. 
  
Hayward, G. D. and R. Rosentreter (1994). "Lichens as nesting material for Northern Flying Squirrels in the 
northern Rocky Mountains." Journal of Mammalogy 75(3): 663-673. 
  
He, H. S., et al. (2002). "Study of landscape change under forest harvesting and climate warming-induced 
fire disturbance." Forest Ecology and Management 155: 257-270. 
  
Heath, S. K. and G. Ballard (2003). Patterns of breeding songbird diversity and occurrence in riparian 
habitats of the eastern Sierra Nevada. California Riparian Systems: Processes and Floodplain Management, 
Ecology, and Restoration, Sacramento, CA. 
  
Hedenas, H., et al. (2007). "Significance of old aspen (Populus tremula) trees for the occurrence of lichen 
photobionts." Biological Conservation 135: 380-387. 
 cyanolichen photobionts may be lost during clearcutting if old aspen are not retained on the site;  if 
retention of aspen occurs this may provide a "shortcut" to retaining long-term diversity in disturbed (ie. 
logged) forests by saving habitat for cyanolichen photobionts 
 
Hedenas, H. and P. Hedstr√∂m (2007). "Conservation of epiphytic lichens: significance of remnant aspen 
(Populus tremula) trees in clear-cuts." Biological Conservation 135: 388-395. 
  
Heilman, G. E., et al. (2002). "Forest fragmentation of the conterminous United States: assessing forest 
intactness through road density and spatial characteristics." BioScience 52(5): 411-422. 
  
Henderson, P. A., Ed. (2003). Practical Methods in Ecology. Malden, MA, Blackwell Science, Ltd. 
  
Hennon, P. E. (1995). "Are heart rot fungi major factors of disturbance in gap-dynamic forests?" Northwest 
Science 69(4): 284-293. 
  
Henry, J. D. and M. A. Swan (1974). "Reconstructing Forest History From Live and Dead Plant Material - An 
Approach to the Study of Forest Succession in Southwest New Hampshire." Ecology 55: 772-783. 
  
Hessburg, P. F., et al. (2005). "Dry forests and wildland fires of the inland Northwest USA: contrasting the 
landscape ecology of the pre-settlement and modern eras." Forest Forest Ecology and Management 211: 
117-139. 
  
Hessl, A. (2002). "Aspen, elk, and fire: the effects of human institutions on ecosystem processes." 
BioScience 52(11): 1011-1022. 
  
Hessl, A. E. and L. J. Graumlich (2002). "Interactive effects of human activities, herbivory and fire on 
quaking aspen (Populus tremuloides) age structures in western Wyoming." Journal of Biogeography 29: 
889-902. 
  
Hickman, J. C., Ed. (1993). The Jepson manual: higher plants of California. Berkeley, CA, University of 
California Press. 
  
Hill, M., Ed. (1975). Geology of the Sierra Nevada. California Natural History Guide. Berkeley, CA, University 
of California Press. 
  
Hinds, T. E. (1985). Diseases. Aspen: Ecology and management in the Western United States. N. V. DeByle 
and R. P. Winokur. Colorado, USDA Forest Service, Rocky Mountain Forest and Range Experiment Station, 
Fort Collins: 87-106. 
  
Hirt, P. W., Ed. (1994). A conspiracy of optimism: management of national forests since World War Two. 
Lincoln, NE, University of Nebraska Press. 
  
Hobbs, R. J. (1990). Remote Sensing of Spatial and Temporal Dynamics of Vegetation. Ecological Studies: 
Analysis and Synthesis, Remote Sensing of Biosphere Functioning. R. J. Hobbs and H. A. Mooney. 
Secaucus, NJ, Springer-Verlag: 203-219. 
  
Hobbs, R. J. and L. F. Huenneke (1992). "Disturbance, Diversity, and Invasion: Implications for 
Conservation." Conservation Biology 6(3): 324-337. 
  
Hoekstra, T. W. (1995). "What is disturbance ecology and what are the implications for forest pathology. 
Proceedings of the forth-third annual Western International Forest Disease Work Conference, Big Mountain 
Resort, Whitefish, Montana, August 29-September 1, 1995.". 
  
Holah, J. C., et al. (1993). "Effects of a native forest pathogen, Phellinus weirii, on Douglas-fir forest 
composition in western Oregon." Canadian Journal of Forest Research 23: 2473-2480. 
  
Holling, C. S. and L. H. Gunderson (2002). Resilience and adaptive cycles. Panarchy: understanding 
transformations in human and natural systems. L. H. Gunderson and C. S. Holling. Washington, D.C., Island 
Press: 25-62. 
  
Holling, C. S. and G. K. Meffe (1996). "Command and control and the pathology of natural resource 
management." Conservation Biology 10(2): 328-337. 
  
Holt, E. A. and S. W. MIller (2011). "Bioindicators: Using organisms to measure environmental impacts." 
Nature Education Knowledge 3(10): 8. 
  
Holt, R. D., et al. (1995). "Vegetation dynamics in an experimentally fragmented landscape." Ecology 76(5): 
1610-1624. 
  
Hornbeck, D. and P. Kane, Eds. (1983). California patterns: a geographical and historical atlas. Palo Alto, 
CA, Mayfield Publishing Company. 
  
Hovey, M. R. (1956). Before settlement. The history of a valley: Cache Valley, Utah - Idaho. J. E. Ricks and 
E. L. Cooley. Salt Lake City, UT, Deseret News Publishing Company: 21-31. 
  
Howarth, P. J. and G. M. Wickware (1981). "Procedures for Change Detection Using Landsat Digital Data." 
International Journal of Remote Sensing 2(3): 277-291. 
  
Hoxie, G. L. (1910). "How fire helps forestry." Sunset 25: 145-151. 
  
Hull, A. C. and M. K. Hull (1974). "Presettlement vegetation of Cache Valley, Utah and Idaho." Journal of 
Range Managment 27(1): 27-29. 
  
Humphrey, L. D. and E. W. Schupp (2001). "Seed banks of Bromus tectorum-dominated communities in the 
Great Basin." Western North American Naturalist 61(1): 85-92. 
  
Humphrey, S. and I. Porzecanski. "Critical thinking in Environmental Sciences (Spring 2008 Syllabus)." 
Retrieved December 19, 2007, from http://snre.ufl.edu/undergraduate/capstone.htm. 
  
Hunter, J. C. and V. T. Parker (1993). "The Disturbance Regime of an Old-growth Forest in Coastal 
California." Journal of Vegetation Science 4: 19-24. 
  
Hunter, M. L. J. (1993). "Natural Fire Regimes as Spatial Models for Managing Boreal Forests." biological 
conservation 65: 115-120. 
  
Hurlbert, S. H. (1984). "Pseudoreplication and the design of ecological field experiments." Ecological 
Monographs 54(2): 187-211. 
  
Hurlbert, S. H. (2004). "On misinterpretations of pseudoreplication and related matters: a reply to Oksanen." 
Oikos 104(3): 591-597. 
  
Hutto, R. L. (2006). "Toward meaningful snag-management guidelines for postfire salvage logging in North 
American conifer forests." Conservation Biology 20(4): 984-993. 
  
Hutto, R. L. (2008). "The ecological importance of severe wildfires: some like it hot." Ecological Applications 
18(8): 1827-1834. 
  
Innes, J. L., et al. (1993). "Consistency of observations of forest tree defoliation in three European 
countries." Environmental Monitoring and Assessment 25: 29-40. 
  
Institute, S. (2005). SAS programs and documentation. Cary, NC, USA, SAS Institute Inc. 
  
Iwasa, Y. and T. Kubo (1995). "Forest gap dynamics with partially schncronized disturbances and patch age 
distribution." Ecological modelling 77(2/3): 257-271. 
  
Jackson, L. L., et al. (1996). Denver, CO, U.S. Department of the Interior, U.S. Geological Survey: 162 p. 
  
Jackson, T. W., et al. (1982). Nevada City, CA, U.S. Department of Agriculture, Forest Service, Tahoe 
National Forest: 208. 
  
James, R. L. and J. M. Staley (1980). "Photochemical air pollution damage survey of Ponderosa pine within 
and adjacent to Denver, Colorado: a preliminary report. USDA, Forest Service, Rocky Mountain Region, 
Biological Evaluation R2-80-6. 21 p." 
  
Jardon, Y., et al. (1994). "Tree-ring Evidence for Endemicity of the Larch Sawfly in North America." 
Canadian Journal of Forest Research 24: 742-747. 
  
Jelinski, D. E. and W. M. Cheliak (1992). "Genetic diversity and spatial subdivision of Populus tremuloides 
(Salicaceae) in a heterogeneous landscape." American journal of botany 79(7): 728-736. 
  
Jenkins, M. J., et al. (2012). "Fuels and fire behavior dynamics in bark beetle-attacked forests in Western 
North America and implications for fire management." Forest Ecology and Management 275: 23-34. 
  
Jensen, J. A. (1947). "A system for classifying vegetation in California." California Fish and Game 33: 199-
266. 
  
Jepson, W. L., Ed. (1925). A manual of the flowering plants of California. Berkeley, CA, University of 
California Press. 
  
Jessl, A. (2002). "Aspen, elk, and fire: the effects of human institutions on ecosystem processes." 
BioScience 52(11): 1011-1022. 
  
Joffmeister, D. F., Ed. (1986). Mammals of Arizona. Tucson, Arizona, University of Arizona Press. 
  
Johansson, P. and J. Ehrl√©n (2003). "Influence of habitat quantity, quality and isolation on the distribution 
and abundance of two epiphytic lichens." Journal of Ecology 91: 213-221. 
  
Johnson, A. H. (1995). "Comment: Synchronic large-scale disturbances and red spruce growth decline." 
Canadian Journal of Forest Research 25(5): 851-858. 
  
Johnson, E. A. (1987). "The Relative importance of Snow Avalanche Disturbance and Thinning on Canopy 
Plant Populations." Ecology 68(1): 43-53. 
  
Johnson, E. A. and G. I. Fryer (1989). "Population Dynamics in Lodgepole Pine-Engelmann Spruce Forsts." 
Ecology 70(5): 1335-1345. 
  
Johnson, E. A. and C. P. S. Larsen (1991). "Climatically Induced Change in Fire Frequency in the Southern 
Canadian Rockies." Ecology 72(1): 194-201. 
  
Johnson, E. A., et al. (2001). "Wildfire regime in the boreal forest and the idea of suppression and fuel 
buildup." Conservation Biology 15(6): 1554-1557. 
  
Johnson, E. A., et al. (1995). "Old-growth disturbance and ecosystem management." Canadian Journal of 
Botany 73(6): 918-926. 
  
Johnson, L. b. (1990). "Analyzing Spatial and Temporal Phenomena Using Geographical Information 
Systems: A Review of Ecological Applications." Landscape Ecology 4(1): 31-43. 
  
Johnson, M. W. (2006). "Whiskey or water: a brief history of the Cache National Forest." Utah Historical 
Quarterly 73(4): 329-345. 
  
Johnston, V. R., Ed. (1994). California forests and woodlands: A natural history. Davis, CA, University of 
California Press. 
  
Johnstone, J. F., et al. (2016). "Changing disturbance regimes, ecological memory, and forest resilience." 
Frontiers in Ecology and the Environment 14(7): 369-378. 
 Ecological memory is central to how ecosystems respond to disturbance and is maintained by two 
types of legacies ‚Äì information and material. Species life-history traits represent an adaptive response to 
disturbance and are an information legacy; in contrast, the abiotic and biotic structures (such as seeds or 
nutrients) produced by single disturbance events are material legacies. Disturbance characteristics that 
support or maintain these legacies enhance ecological resilience and maintain a ‚Äúsafe operating space‚Äù 
for ecosystem recovery. However, legacies can be lost or diminished as disturbance regimes and 
environmental conditions change, generating a ‚Äúresilience debt‚Äù that manifests only after the system is 
disturbed. Strong effects of ecological memory on post-disturbance dynamics imply that contingencies 
(effects that cannot be predicted with certainty) of individual disturbances, interactions among disturbances, 
and climate variability combine to affect ecosystem resilience. We illustrate these concepts and introduce a 
novel ecosystem resilience framework with examples of forest disturbances, primarily from North America. 
Identifying legacies that support resilience in a particular ecosystem can help scientists and resource 
managers anticipate when disturbances may trigger abrupt shifts in forest ecosystems, and when forests are 
likely to be resilient. 
 
Jones, J. R. and G. A. Schier (1985). Growth. Aspen: Ecology and management in the Western United 
States. N. V. DeByle and R. P. Winokur. Colorado, USDA Forest Service, Rocky Mountain Forest and 
Range Experiment Station, Fort Collins: 19-24. 
  
Jones, J. R. and R. P. Winoker (1985). Vegetative regeneration. N. DeByle and R. Winoker. Fort Collins, 
Colorado, USDA Forest Service, Rocky Mountain Forest and Range Experiment Station: 29-33. 
  
Jovan, S. and B. McCune (2005). "Air-quality bioindicators in the greater Central Valley of California, with 
epiphytic macrolichen communities." Ecological Applications 15(5): 1712-1726. 
  
Jovan, S. and B. McCune (2006). "Using epiphytic macrolichen communities for biomonitoring ammonia in 
forests of the greater Sierra Nevada, California." Water, Air, and Soil Pollution 170: 69-93. 
  
Joyce, L. A. and R. Birdsey, Eds. (2000). The impact of climate change on America's forests. Fort Collins, 
Colorado, USDA, Forest Service, Rocky Mountain Research Station. 
  
Joyce, L. A. and A. Hansen (2001). Transactions of the sixty-sixth North American Wildlife and Natural 
Resources Conference: changing climates of North America: political, social and ecological, Washington, 
D.C., Wildlife Mangement Institute. 
  
Kalkhan, M. A. and T. J. Stohlgren (2000). "Using multi-scale sampling and spatial cross-correlation to 
investigate patterns of plant species richness." Environmental Monitoring and Assessment 64: 591-605. 
  
Kappelle, M., et al. (1999). "Effects of climate change on biodiversity: a review and identification of key 
research issues." Biodiversity and Conservation 8: 1383-1397. 
  
Kattelmann, R. (1996). Hydrology and water resources. Volume II: Assessments and scientific basis for 
managment options. S. N. E. P. f. r. t. Congress. Davis, CA, University of California, Davis, Centers for 
Water and Wildland Resources: 855-920. 
  
Kauffman, J. B. (1990). Ecological relationships of vegetation and fire in Pacific Northwest Forests. Natural 
and prescribed fire in Pacific Northwest forests, Corvallis, OR, Oregon State University. 
  
Kaufmann, M. R., et al. (2000). "Heterogeneity in ponderosa pine/Douglas-fir forests: age and size structure 
in unlogged and lgged landscapes of central Colorado." Canadian Journal of Forest Research 30(5): 698-
711. 
  
Kay, C. E. (1997). "Is aspen doomed?" Journal of Forestry 95: 4-11. 
  
Kay, C. E., Ed. (2001). The condition and trend of aspen communites on BLM administered lands in central 
Nevada--with recommendations for management. Providence, Utah, Wildlife Management Services. 
  
Kay, C. E., Ed. (2003). Long-term vegetation change on Utah's Fishlake National Forest: a study in repeat 
photography. Logan, UT, Utah State University. 
  
Kay, C. E. and D. L. Bartos (2000). "Ungulate herbivory on Utah aspen: assessment of long-term 
exclosures." Journal of Range Management 53(2): 145-153. 
  
Kaye, M. W., et al. (2005). "Effects of conifers and elk browsing on quaking aspen forests in the central 
Rocky Mountains, USA." Ecological Applications 15(4): 1284-1295. 
  
Kaye, M. W., et al. (2003). "Aspen structure and variability in Rocky Mountain National Park, Colorado, 
USA." Landscape Ecology 18: 591-603. 
  
Keane, R. E. (2001). "Can the fire-dependent whitbark pine be saved?" Fire Management Today 61(3): 17-
20. 
  
Keane, R. E., et al. (1990). "Simulating Cumulative Fire Effects in Ponderosa Pine/Douglas-Fir Forests." 
Ecology 71(1): 189-203. 
  
Keane, R. E., et al. (2009). "The use of historical range and variability (HRV) in landscape management." 
Forest Ecology and Management 258: 1025-1037. 
  
Keane, R. E., et al. (1999). "Temporal paterns of ecosystem processes on simulated landscapes in Glacier 
Natinal Park, Montana, USA\." Landscape Ecology 14: 311-329. 
  
Keane, R. E., et al. (2002). "Cascading effects of fire exlusion in Rocky Mountain ecosystems. USDA, Forest 
Service, Rocky Mountain Research Station, Ft. Collins, Co: Gen. Tech Rep. RMRS-GTR-91, 24 p." 
  
Kedzie-Webb, S. A., et al. (2001). "Relationships between Centaurea maculosa and indigenous plant 
assemblages." Western North American Naturalist 61(1): 43-49. 
  
Keeley, J. E. (2002). "Native American impacts on fire regimes of the California coastal ranges." Journal of 
Biogeography 29: 303-320. 
  
Keeley, J. E. (2006). "Fire management impacts on invasive plants in the western Untied States." 
Conservation Biology 20(2): 375-384. 
  
Keeley, J. E. and C. J. Fotheringham (2001). "HIstory and management of crown-fire ecosystems:a 
summary and response." Conservation Biology 15(6): 1561-1567. 
  
Keigley, R. B. and M. R. Frisina (2008). Browse Evaluation of Tall Shrubs Based on Direct Measurement of 
a Management Objective. F. S. USDA, USDA, Forest Service. RMRS-P-52: 115-122. 
  
Kennard, D. K. and A. J. Moore (2013). "Fire History, Woodland Structure, and Mortality in a Pi√±on-Juniper 
Woodland in the Colorado National Monument." Natural Areas Journal 33(3): 296-306. 
 The Colorado National Monument (COLM), on the northeastern edge of the Uncompahgre Plateau, 
supports a persistent Pi√±on (Pinus edulis Engelm.) ‚Äî juniper (Juniperus osteosperma (Torr.) Little) 
woodland, which has not been disturbed by large stand-replacing fires since modern fire records began. We 
examined the fire history of large (> 100 ha) stand-replacing fires, documented tree population structures, 
and characterized tree density, quadratic mean diameter (QMD), relative composition, and cumulative 
mortality using 431 -0.1-haplots distributed over 1600 ha of the Monument. We found no evidence of large 
stand-replacing fires (charred wood or truncated stand structures) in the study area. Stand ages inferred 
from size structures suggest that large stand-replacing fires have been absent for possibly a millennia. Tree 
population structures show a more stable stand structure for juniper; Pi√±on pine population structures show 
a more recent and sustained regeneration pulse. Cumulative mortality of Pi√±on pines was 18%, peaking at 
47% in trees 20 ‚Äì 24.5 cm diameter. Spatial patterns of juniper density, QMD, and mortality were more 
homogeneous than those of Pi√±on pine. Results suggest temporal dynamics and spatial patterns of the 
COLM woodland are more influenced by drought and small fires (< 10 ha) than large fires (> 100 ha). This 
study provides important baseline data for changes that may be brought about by climate change in coming 
decades. It also stresses the importance of controlling cheatgrass (Bromus tectorum) and other invasive 
species to increase resistance of these persistent Pi√±on-juniper woodlands to future fires. 
 
Kershaw, K. A., Ed. (1985). Physiological ecology of lichens. Cambridge, UK, Cambridge University Press. 
  
Kie, J. G., et al. (1991). "Foraging behavior by  mule deer: the influence of cattle grazing." Journal of Wildlife 
Management 55(4): 665-674. 
  
Kie, J. G. and J. F. Lehmkuhl (2001). "Herbivory by wild and domestic ungulates in the Intermountain West." 
Northwest Science 75(special issue): 55-61. 
  
Kiffney, P. M., et al. (2004). "A High-severity disturbance event alters community and exosystem properties 
in West Twin Creek, Olympic National Park, Washington, USA." American Midland Naturalist 152(2): 286-
303. 
  
Kim, J. G. and E. Rejm√°nkov√° (2001). "The paleoecological record of human disturbance in welands of the 
Lake Tahoe Basin." Journal of Paleolimnology 25: 437-454. 
  
Kimmins, J. P. (1996). "Importance of soil and role of ecosystem disturbance for sustained productivity of 
cool temperate and boreal forests." Soil Science Society of America Journal 60(6): 1643-1654. 
  
Kimmins, J. P. (1996). "The health and integrity of forest ecosystems: are they threatened by forestry?" 
Ecosystem Health 2(1): 5-18. 
  
Kimmins, J. P. (2002). "Future shock in forestry: where have we come from; where are we going; is there a 
"right way" to manage forests? Lessons from Thoreau, Leopold, Toffler, Botkin, and Nature." The Forestry 
Chronicle 78(2): 263-271. 
  
Kinney, W. (1996). Conditions of rangelands before 1905. Volume II: Assessments and scientific basis for 
management options. S. N. E. P. f. r. t. Congress. Davis, CA, University of California, Davis, Centers for 
Water and Wildland Resources: 31-46. 
  
Kipfmueller, K. F. and W. L. Baker (2000). "A fire history of a subalpine forest in south-eastern Wyoming, 
USA." Journal of Biogeography 27: 71-85. 
  
Kipfmueller, K. F., et al. (2002). "Climate and mountain pine beetle-induced mortality in the Selway-Bitterroot 
Wilderness Area. USDA, Forest Service, Joint Venture Agreement RMRS-99611-RJVA, Final Report." 
  
Kline, J. D., et al. (2001). "Integrating urbanization into landscape-level ecological assessments." 
Ecosystems 4: 3-18. 
  
Kloppers, E. L., et al. (2005). "Predator-resembling aversive conditioning for managing habituated wildlife." 
Ecology and Society 10(1): 31. 
 Wildlife habituation near urban centers can disrupt natural ecological processes, destroy habitat, and 
threaten public safety. Consequently, management of habituated animals is typically invasive and often 
includes translocation of these animals to remote areas and sometimes even their destruction. Techniques 
to prevent or reverse habituation and other forms of in situ management are necessary to balance ecological 
and social requirements, but they have received very little experimental attention to date. This study 
compared the efficacy of two aversive conditioning treatments that used either humans or dogs to create 
sequences resembling chases by predators, which, along with a control category, were repeatedly and 
individually applied to 24 moderately habituated, radio-collared elk in Banff National Park during the winter of 
2001-2002. Three response variables were measured before and after treatment. Relative to untreated 
animals, the distance at which elk fled from approaching humans, i.e., the flight response distance, 
increased following both human and dog treatments, but there was no difference between the two 
treatments. The proportion of time spent in vigilance postures decreased for all treatment groups, without 
differences among groups, suggesting that this behavior responded mainly to seasonal effects. The average 
distance between elk locations and the town boundary, measured once daily by telemetry, significantly 
increased for human-conditioned elk. One of the co-variates we measured, wolf activity, exerted 
counteracting effects on conditioning effects; flight response distances and proximity to the town site were 
both lower when wolf activity was high. This research demonstrates that it is possible to temporarily modify 
aspects of the behavior of moderately habituated elk using aversive conditioning, suggests a method for 
reducing habituation in the first place, and provides a solution for Banff and other jurisdictions to manage 
hyperabundant and habituated urban wildlife. 
 
Knight, D. (1987). Parasites, Lightning, and the Vegetation Mosaic in Wilderness Landscapes. Landscape 
Heterogeneity and Disturbance. M. G. Turner. New York, N.Y., Springer-Verlag: 59-83. 
  
Knowles, C. D. (1942). Albany, CA, Forest Survey Division, California Forest and Range Experiment Station: 
78 p. 
  
Koch, L., et al. (2001). Wyoming Forest Health Report 1995-1998: a baseline assessment. Lakewood, CO 
and Ogden, UT, Wyoming State Forestry Division, in cooperation with the USDA, Forest Service, Rocky 
Mountain Region and Rocky Mountain Research Station: 52. 
  
Kolb, T. E., et al. (1994). "Concepts of Forest." Journal of Forestry(July 1994): 10-15. 
  
Kondolf, M. G., et al. (1996). Status of riparian habitat. Volume II: Assessment of scientific basis for 
managment option. S. N. E. P. f. r. t. Congress. Davis, CA, University of California, Davis, Centers for Water 
and Wildland Resources: 1009-1030. 
  
Kou, X. and W. L. Baker (2006). "Accurate estimation of mean fire interval for managing fire." International 
Journal of Wildland Fire 15: 489-495. 
  
Krupa, S. V. (2003). "Effects of atmospheric ammonia (NH3) on terrestrial vegetation: a review." 
Environmental Pollution 124: 179-221. 
  
Kruskal, J. B. (1964). "Nonmetric multidimensional scaling: a numerical method." Psychometrika 29(2): 115-
129. 
  
Kufman, H. M. (1964). "Pitch Defects in Red Pine Associated with Unsuccessful Attacks by Ips spp." Journal 
of Forestry 62: 322-325. 
  
Kulakowkski, D., et al. (2004). "The persistence of quaking aspen (Populus tremuloides) in the Grand Mesa 
area, Colorado." Ecological Applications 14(5): 1603-1614. 
  
Kulakowski, D. and T. T. Veblen (2003). "Subalpine forest development following a blowdown in the Mount 
Zirkel Wilderness, Colorado." Journal of Vegetation Science 14: 653-660. 
  
Kulakowski, D. and T. T. Veblen (2007). "Effect of prior disturbanes on the extent and severity of wildfire in 
Colorado subalpine forests." Ecology 88(3): 759-769. 
  
Kulakowski, D., et al. (2003). "Effects of fire and spruce beetle outbreak legacies on the disturbance regime 
of a subalpine forest in Colorado." Journal of Biogeography 30: 1445-1456. 
  
Kulakowski, D., et al. (2016). "Fire severity controlled susceptibility to a 1940s spruce beetle outbreak in 
Colorado, USA." PLoS one 11(7): e0158138. 
 The frequency, magnitude, and size of forest disturbances are increasing globally. Much recent 
research has focused on how the occurrence of one disturbance may affect susceptibility to subsequent 
disturbances. While much has been learned about such linked disturbances, the strength of the interactions 
is likely to be contingent on the severity of disturbances as well as climatic conditions, both of which can 
affect disturbance intensity and tree resistance to disturbances. Subalpine forests in western Colorado were 
affected by extensive and severe wildfires in the late 19th century and an extensive and severe outbreak of 
spruce beetle (Dendroctonus rufipennis) in the 1940s. Previous research found that most, but not all, of the 
stands that burned and established following the late 19th century fires were not susceptible to the 1940s 
outbreak as beetles preferentially attack larger trees and stands in advanced stages of development. 
However, previous research also left open the possibility that some stands that burned and established 
following the 19th century fires may have been attacked during the 1940s outbreak. Understanding how 
strongly stand structure, as shaped by disturbances of varying severity, affected susceptibility to past 
outbreaks is important to provide a baseline for assessing the degree to which recent climate change may 
be relaxing the preferences of beetles for larger trees and for stands in latter stages of structural 
development and thereby changing the nature of linked disturbances. Here, dendroecological methods were 
used to study disturbance history and tree age of stands in the White River National Forest in Western 
Colorado that were identified in historical documents or remotely-sensed images as having burned in the 
19th century and having been attacked by spruce beetle in the 1940s. Dendroecological reconstructions 
indicate that in young post-fire stands only old remnant trees that survived the otherwise stand-replacing 
fires were killed in the 1940s outbreak. No young post-fire trees (< ca. 128 years) were susceptible to the 
1940s outbreak, implying that under the relatively cool and wet conditions of the mid-20th century, 
susceptibility to and spatial patterns of spruce beetle outbreak were most likely controlled by variations in 
severity of prior disturbance by fire. This study provides a baseline for comparing linked disturbances under 
the relatively warmer and drier conditions of recent (e.g. post-1990) outbreaks in order to assess how 
climate mitigates the degree to which pre-disturbance history and structure affect susceptibility to 
disturbances. 
 
Laatsch, J. and Z. Ma (2015). "Strategies for Incorporating Climate Change into Public Forest Management." 
Journal of Forestry 113(3): 335-342. 
 By analyzing interview and survey data from 1,640 US Department of Agriculture (USDA) Forest 
Service employees across three management levels, we assessed their perceptions, actions, concerns, and 
needs regarding incorporating climate change into managing the National Forests. We found that regional- 
and forest-level employees tend to think climate change presents new challenges and requires new 
approaches to address it, whereas on-the-ground managers tend to view it as a buzzword and want more 
flexibility to continue doing what they do. We found that forest managers have been engaged in 
conversation and thinking about climate change but few on-the-ground actions. Our study suggests a need 
for incorporating local staff knowledge into agency decisionmaking, establishing common ground within the 
agency by promoting climate change initiatives in the context of enhancing forest resilience, providing more 
scale-relevant data, research, training, and guidance, and developing strategies that enable forest managers 
to address management challenges that interact with climate change. 
 
LaMarche, V. C., Jr. (1982). Sampling Stategies. Climate From Tree-Rings. F. M. Hughes, J. R. Pilcher and 
V. C. LaMarche, Jr. Cambridge, Cambridge University Press: 2-8. 
  
Lambers, H., et al., Eds. (1998). Plant physiological ecology. New York, Springer-Verlag. 
  
Landis, A. G. and J. D. Bailey (2005). "Reconstruction of age structure and spatial arrangement of 
pi√±on‚Äìjuniper woodlands and savannas of Anderson Mesa, northern Arizona." Forest Ecology and 
Management 204: 221-236. 
  
Landres, P. B., et al. (1999). "Overview of the use of natural variability concepts in managing ecological 
systems." Ecological Applications 9(4): 1179-1188. 
  
Langner, L. L. and C. H. Flather (1994). Fort Collins, CO, USDA, Forest Service, Rocky Mountain Forest 
and Range Experiment Station: 24 p. 
  
Larsen, C. P. S. and G. M. MacDonald (1998). "An 840-year record of fires and vegetation in a boreal white 
spruce forest." Ecology 79: 106-118. 
 <could use more than one sample site to improve results> 
 
Larsen, E. J. and W. J. Ripple (2003). "Aspen age structure in the northern Yellowstone ecosystem: USA." 
Forest Ecology and Management 179: 469-482. 
  
Larsen, E. J. and W. J. Ripple (2005). "Aspen stand conditions on elk winter ranges in the northern 
Yellowstone, USA." Natural Areas Journal 25(4): 326-338. 
  
Latta, S. C. (1995). "An experimental study of nest predation in a subtopical wet forest following hurrican 
disturbance." Wilson Bulletin 107(4): 577-589. 
  
Lehmkuhl, J. F. (2004). "Epiphytic lichen diversity and biomass in low-elevation forest of the eastern 
Washington Cascade range, USA." Forest Ecology and Management 187: 2004. 
  
Leiberg, J. B. (1902). Forestry 5. Washington, D.C., U.S. Geologic Survey. 
  
LeJeune, K. D. and T. R. Seastedt (2001). "Centaurea species: the forb that won the west." Conservation 
Biology 15(6): 1568-1574. 
  
L√©l√©, S. and R. B. Norgaard (2005). "Practicing interdisiplinarity." BioScience 55(11): 967-975. 
  
Leonard, B. R. and R. Rosentreter (1994). Washington, D.C., U.S. Department of Interior, Geological 
Survey: 13 p. 
  
Leopold, A. (1924). "Grass, Brush, Timber, and Fire in Southern Arizona." Journal of Forestry 22: 2-3. 
  
Lesica, P., et al. (1991). "Differences in lichen and bryophyte communities between old-growth and 
managed second-growth forests in the Swan Valley, Montana." Canadian Journal of Botany 69: 1745-1755. 
  
Leung, Y.-F. and J. L. Marion (1999 
2000). Recreation impacts and management in wilderness: a state-of-knowledge review. Wilderness science 
in a time of change, 1999 May 23-27; Missoula, MT, U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Research Station. 
  
Li, C., et al. (1997). "Temporal fire disturbance patterns on a forest landscape." Ecological modelling 99(2/3): 
137-150. 
  
Li, H., et al. (1993). "Developing Alternative Forest Cutting Patterns: A Simulation Approach." Landscape 
Ecology 8(1): 63-75. 
  
Li, S., et al. (2015). "Species richness and vertical stratification of epiphytic lichens in subtropical primary 
and secondary forests in southwest China." Fungal Ecology 17: 30-40. 
 An entire-tree investigation was conducted in two primary and three secondary forest types in the 
subtropical Ailao Mountains of southwest China to determine whether species richness and vertical 
stratification of epiphytic lichens responded to forest type and host attributes. Lichen species number, 
composition and cover differed significantly among forest types and tree species, while tree diameter and 
tree height had a modest influence. Epiphytic lichen species and functional groups showed clear vertical 
stratification. Epiphytic lichens were richer in canopies than on trunks and exhibited a great preference for 
the intermediate zones of trees, while five lichen groups showed distinct vertical diversification. The 
stratification patterns are clearly related to forest type and may reflect the microclimatic requirements of 
individual species, e.g. light availability and humidity. 
 
Licht, D. S., et al. (2010). "Using small populations of wolves for ecosystem restoration and stewardship." 
BioScience 60(2): 147-153. 
  
Lindblom, L. (1997). "The genus Xanthoria (Fr.) Th. Fr. in North America." Journal of Hiattori Botanical 
Laboratory 83: 75-172. 
  
Lindblom, L. (2004). Xanthomendoza. Lichen Flora of the Greater Sonoran Desert Region: Volume I. T. H. 
Nash III, B. D. Ryan, P. Diederich, C. Gries and F. Bungartz. Tempe, AZ, Lichens Unlimited: 561-566. 
  
Lindblom, L. (2006). "Xanthomendoza galericulata, a new sorediate lichen species, with notes on similar 
species in North America." The Bryologist 109: 1-8. 
  
Lindenmann, J. D. and W. L. Baker (2001). "Attributes of blowdown patches from a severe wind event in the 
southern Rocky Mountains, USA." Landscape Ecology 16(4): 313-325. 
  
Lindenmayer, D. B. (1995). "Forest disturbance, forest wildlife conservation and the conservative basis for 
forest management in the mountain ash forests of Victoria." Forest Ecology and Management 74(1/3): 223-
231. 
  
Lindenmayer, D. B. (1999). "Future directions for biodiversity conservation in managed forests: indicator 
species, impact studies and monitoring programs." Forest Ecology and Management 115: 277-287. 
  
Lindenmayer, D. B., et al. (2002). "On the use of landscape surrogates as ecological indicators in 
fragmented forests." Forest Ecology and Management 159: 203-216. 
  
Lindenmayer, D. B., et al. (2000). "Indicators of biodiversity for ecologically sustainable forest management." 
Conservation Biology 14(4): 941-950. 
  
Lindstrom, S., et al. (2000). A contextual overview of human land use and environmental conditions. Lake 
Tahoe watershed assessment: volume I. D. D. Murphy and C. M. Knopp. Albany, CA, U.S. Department of 
Agriculture, Forest Service, Pacific Southwest Research Station. PSW-GTR-175: 23-127. 
  
Linnell, J. D. C. (1995). "Site tenacity in roe deer: short-term effects of logging." Wildlife society bulletin 
23(1): 31-35. 
  
Lloyd, A. H. (1997). "Response of tree-line populations of foxtail pine (Pinus balfouriana) to climate variation 
over the last 1000 years." Canadian Journal of Forest Research 27: 936-942. 
  
Loehle, C. (1987). "Hypothesis testing in ecology: psychological aspects and the importance of theory 
maturation." The Quarterly Review of Biology 62(4): 397-408. 
  
Loftin, S. R. and C. S. White (1996). "Potential nitrogen contribution of soil cryptograms to post-disturbance 
forest ecosystems in Bandelier National Monument, NM. Fire effects in southwestern forests: proceedings of 
the second LaMesa Fire Symposium, Los Alamos, NM, March 29-31, 1994. USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, Fort Collins, CO. General Technical Report RM GTR-286." 
  
Logan, J. A. (1994). "In Defense of Big Ugly Models." American Entomologist 40(4): 202-207. 
  
Logan, J. A. and B. J. Bentz (1999). "Model analysis of mountain pine beetle (Coleoptera: Scolytidae) 
seasonality." Environmental Entomology 28(6): 924-934. 
  
Logan, J. A., et al. (2010). "Whitebark pine vulnerability to climate-driven mountain pine beetle disturbance 
in the Greater Yellowstone Ecosystem." Ecological Applications 20(4): 895-902. 
  
Logan, J. A., et al. (2010). "Whitebark pine vulnerabillity to climate-driven mountain pine beetle disturbance 
in the Greater Yellowstone Ecosystem." Ecological Applications 20(4): 895-902. 
  
Logan, J. A. and J. A. Powell (2001). "Ghost forests, global warming, and the Mountain Pine Beetle 
(Coleoptera: Scolytidae)." American Entomologist 47(3): 160-173. 
  
Logan, J. A. and J. A. Powell (2005). Ecological consequences of climate change altered forest insect 
disturbances regimes. Climate change in western North America: evidence and environmental effects. F. H. 
Wagner, Allen Press. 
  
Logan, J. A., et al. (2003). "Assessing the impacts of global warming on forest pest dynamics." Frontiers in 
Ecology and the Environment 1(3): 130-137. 
  
Lomax, R. G. (1998). Introduction to analysis of covariance: the one-factor fixed-effects model with a single 
covariate. Statistical concepts. R. G. Lomax. Mahwah, NJ, Lawrence Erlbaum Associates, Inc.: 277-313. 
  
Lommi, S., et al. (2010). "Epiphytic lichen diversity in late-successional Pinus sylvestris forests along local 
and regional forest utilization gradients in eastern boreal Fennoscandia." Forest Ecology and Management 
In press. 
  
Lone, K., et al. (2015). "An adaptive behavioural response to hunting: surviving male red deer shift habitat at 
the onset of the hunting season." Animal Behaviour 102: 127-138. 
 Hunting by humans can be a potent driver of selection for morphological and life history traits in 
wildlife populations across continents and taxa. Few studies, however, have documented selection on 
behavioural responses that increase individual survival under human hunting pressure. Using habitat with 
dense concealing cover is a common strategy for risk avoidance, with a higher chance of survival being the 
payoff. At the same time, risk avoidance can be costly in terms of missed foraging opportunities. We 
investigated individual fine-scale use of habitat by 40 GPS-marked European red deer, Cervus elaphus, and 
linked this to their survival through the hunting season. Whereas all males used similar habitat in the days 
before the hunting season, the onset of hunting induced an immediate switch to habitat with more 
concealing cover in surviving males, but not in males that were later shot. This habitat switch also involved a 
trade-off with foraging opportunities on bilberry, Vaccinium myrtillus, a key forage plant in autumn. Moreover, 
deer that use safer forest habitat might survive better because they make safer choices in general. The lack 
of a corresponding pattern in females might be because females were already largely using cover when 
hunting started, as predicted by sexual segregation theory and the risk of losing offspring. The behavioural 
response of males to the onset of hunting appears to be adaptive, given that it is linked to increased 
survival, an important fitness component. We suggest that predictable harvesting regimes with high harvest 
rates could create a strong selective pressure for deer to respond dynamically to the temporal change in 
hunting risk. Management should consider the potential for both ecological and evolutionary consequences 
of harvesting regimes on behaviour. 
 
Long, J. (1982). "Predicting depth and duration of winter snowpack in the western Cascade Mountains." 
Tree Planters' Notes 33: 14-17. 
  
Lonsdale, W. M. (1999). "Global patterns of plant invasions and the concept of invasibility." Ecology 80(5): 
1522-1536. 
  
Loppi, S., et al. (2002). "Temporal variation of air pollution in a geothermal area of central Italy: assessment 
by the biodiversity of epiphytic lichens." Israel Journal of Plant Sciences 50: 45-50. 
  
Lorimer, C. G. (1985). "Methodological considerations in the analysis of forest disturbance history." 
Canadian Journal of Forest Research 15: 200-213. 
  
Lorimer, C. G. and L. E. Frelich (1994). "Natural Disturbance Regimes in Old-Growth Northern Hardwoods: 
Implications for Restoration Efforts." Journal of Forestry 92: 33-38. 
  
Lorimer, C. G. and A. S. White (2003). "Scale and frequency of natural disturbances in the mortheastern US: 
impliations for early successional forest habitats and regional age distributions." Forest Ecology and 
Management 185: 41-64. 
  
Lovett, G. M., et al. (2007). "Who needs environmental monitoring?" Frontiers in Ecology and the 
Environment 5(5): 253-260. 
  
Lovett, J. C. (1993). Eastern Arc moist forest flora. Biogeography and ecology of the rain forests of eastern 
Africa. J. C. Lovett and S. K. Wasser. Great Britain, University Press, Cambridge: 33-55. 
  
Lovett, J. C. (1996). "Elevational and latitudinal changes in tree associations and diversity in the Eastern Arc 
mountains of Tanzania." Journal of Tropical Ecology 12: 629-650. 
  
Lundquist, J. E. (1995). "Disturbance profile: a measure of small-scale disturbance patterns in Ponderosa 
Pine stands." Forest Ecology and Management 74(1/3): 49-59. 
  
Lundquist, J. E. (1995). "Characterizing disturbance in managed ponderosa pine stands in the Black Hills." 
Forest Ecology and Management 74(1/3): 61-74. 
  
Lundquist, J. E. (1995). "Pest interactions and canopy gaps in Ponderosa Pine stands in the Black Hills, 
South Dakota, USA." Forest Ecology and Management 74: 37-48. 
  
Lundquist, J. E., et al. (1995). "Integrating applications for understanding the effects of small-scale 
disturbances in forest ecosystems. Analysis in support of ecosystem management: analysis workshop III, 
April 10-13, 1995, Fort Collins, CO. Washington D.C.: USDA Forest Service, Ecosystem Management 
Analysis Center, 1995." 
  
Lundquist, J. E. and J. F. Negron (2000). "Endemic forest disturbances and stand structure of ponderosa 
pine (pinus ponderosa) in the Upper Pine Creek Research Natural Area, South Dakota, USA." Natural Areas 
Journal 20(2): 126-132. 
  
Lundquist, J. E. and J. P. J. Ward (1995). "Describing the conditions of forest ecosystems using disturbance 
profiles. Forest health through silviculture: proceedings of the 1995 National Silviculture Workshop, 
Mescalero, New Mexico, May 8-11, 1995. USDA Forest Service, Rocky Mountain Forest and Range 
Experiment Station, Fort Collins, CO. General Technical Report, RM GTR-267." 
  
MacArthur, R. H. and E. O. Wilson, Eds. (1967). The theory of island biogeography. Monographs in 
population biology. Princeton, N.J., Princeton University Press. 
  
Mack, R. N. and W. M. Lonsdale (2001). "Humans as global plant dispersers: getting more than we 
bargained for." BioScience 51(2): 95-102. 
  
Madoffe, S., et al. (2006). "Monitoring the health of selected eastern arc forests in Tanzania." African Journal 
of Ecology 44: 171-177. 
  
Madoffe, S., et al. "Forest Health Monitoring in the Eastern Arc Mountains of Kenya and Tanzania: a 
baseline report from select forest reserves." 
  
Madritch, M. D., et al. (2014). "Imaging spectroscopy links aspen genotype with below-ground processes at 
landscape scales." Philosophical Transactions of the Royal Society B: Biological Sciences 369(1643): 
20130194. 
  
Malanson, G. P. (2001). "Complex responses to global change at alpine treeline." Physical Geography 
22(4): 333-342. 
  
Malanson, G. P. and D. R. Butler (1984). "Avalanche Paths as Fuel Breaks: Implications for Fire 
Management." Journal of Environmental Management 19: 229-238. 
  
Maldenoff, D. J. (1996). LANDIS: A spatial model for forest landscape distubance, succession and 
management. GIS and environmental modeling: progress and research issues. Fort Collins, CO, GIS World 
Books: 175-179. 
  
Mallik, A. U. (1995). "Conversion of temperate forests into heaths: role of ecosystem disturbance and 
ericaceous plants." Environmental management 19(5): 675-684. 
  
Management, S. o. R., Ed. (1998). Glossary of terms used in range management. Denver, CO, Society of 
Range Management. 
  
Manier, D. J. and R. D. Laven (2002). "Changes in landscape patterns associated with the persistence of 
aspen (Populus tremuloides Michx.) on the western slope of the Rocky Mountains, Colorado." Forest 
Ecology and Management 167: 263-284. 
  
Manion, P. D., et al. (2001). "A healthy amount of disease in the forest. Proceedings of the Society of 
Americn Foresters 2000 national convention, Washington, DC, November 16-20, 2000. Bethesda, MD: 
Society of American Foresters, c2001. SAF publication; SAF 01-02: p. 122-127." 
  
Manley, P. N., et al. (2000). Biological integrity. Lake Tahoe watershed assessment: Volume I. D. D. Murphy 
and C. M. Knopp. Albany, CA, U.S. Department of Agriculture, Forest Service, Pacific Southwest Research 
Station. PSW-GTR-175: 403-600. 
  
Marsh, J. E. and T. H. I. Nash (1979). "Lichens in relation to the Four Corners Power Plant in New Mexico." 
The Bryologist 82(1): 20-28. 
  
Marshall, K. N., et al. (2013). "Stream hydrology limits recovery of riparian ecosytems after wolf 
reintroduction." Proceedings of the Royal Society B 280: 20122977. 
  
Martell, D. L. (1996). "Old-growth, disturbance and ecosystem management: commentary." Canadian 
Journal of Botany 74(4): 509-510. 
  
Martin, K., et al. (2004). "Nest sites and nest webs for cavity-nesting communities in interior British 
Columbia, Canada: nest characteristics and niche partitioning." The Condor 106: 5-19. 
  
Martin, R. (1988). Interaction Among Fire, Arthropods, and diseases in a Healthy Forest. Healthy Forests, 
Healthy World: Proceedings of the 1988 Society of American Foresters National Convention, Rochester, 
N.Y., Oct. 16-19, 1988. Bethesda, MD, Society of American Foresters: 87-91. 
  
Marzluff, J. M. (1997). Effects of urbanization and recreation on songbirds. General Technical Report. Fort 
Collins, CO, USDA, Forest Service, Rocky Mountain Forest and Range Experiment Station: 89-102. 
  
Maser, C., Ed. (1988). The Redesigned Forest. San Pedro, CA, R. & E. Miles. 
  
Mattson, W. J. and N. D. Addy (1975). "Phytophagous Insects as Regulators of Forest Primary Production." 
Science 190: 515-522. 
  
Matyssek, R. and H. J. Sandermann (2003). Impact of ozone on trees: an ecophysiological perspective. 
Progress in Botany. Berlin, Springer-Verlag. 64: 349-401. 
  
Mauk, R. L. and J. A. Henderson (1984). Ogden, UT, U.S. Department of Agriculture, Forest Service, 
Intermountain Forest and Range Experiment Station: 89 p. 
  
McArthur (1995). "Plant inventory, succession, and reclamation alternatives on disturbed lands in Grand 
Teton National Park. Proceedings: Wildland Shrub and Arid Land Restoration Symposium: Las Vegas, NV 
October 19-21, 1993. USDA Forest Service, Ogden, UT: Intermountain Research Station. General Technical 
Report INT GTR-315." 
  
McCloskey, K. J. (1998). Aspen regeneration and response to fire in the Intermountain West, Utah State 
University, Logan, Utah: 49. 
  
McCook, L. J. (1994). "Understanding Ecological Community Succession: Causal models and Theories, a 
Review." Vegetatio 110: 115-147. 
  
McCune, B. (1988). "Ecological diversity in North American pines." American journal of botany 75(3): 279-
294. 
  
McCune, B. (1988). "Lichen communities along O3 and SO2 gradients in Indianapolis." The Bryologist 91(3): 
223-228. 
  
McCune, B. (1993). "Gradients in epiphyte biomass in three Pseudotsuga-Tsuga forests of different ages in 
western Oregon and Washington." The Bryologist 96(3): 405-411. 
  
McCune, B. (2000). "Lichen communities as indicators of Forest Health." New Frontiers in Bryology and 
Lichenology 103(2): 353-356. 
  
McCune, B. (2003). "An unusual ammonia-affected lichen community on the Oregon coast." Evansia 20(4): 
132-137. 
  
McCune, B. and T. F. H. Allen (1984). "Will Similar Forests Develop on Similar Sites?" Canadian Journal of 
Botany 63: 367-376. 
  
McCune, B. and G. Cottam (1985). "The Successional Status of a Southern Wisconsin Oak Woods." 
Ecology 66(4): 1270-1278. 
  
McCune, B., et al. (1997). "Repeatability of community data: species richness versus gradient scores in 
large-scale lichen studies." The Bryologist 100(1): 40-46. 
  
McCune, B., et al. (1997). "Regional gradients in lichen communities of the southeast United States." The 
Bryoligist 100(2): 145-158. 
  
McCune, B. and L. Geiser, Eds. (1997). Macrolichens of the Pacific Northwest. Corvallis, Oregon State 
University Press. 
  
McCune, B. and T. Goward, Eds. (1995). Macrolichens of the Northern Rocky Mountains. Eureka, CA, Mad 
River Press, Inc. 
  
McCune, B., et al., Eds. (2002). Analysis of ecological communities. Gleneden Beach, OR, MjM Software. 
  
McCune, B., et al. (2009). "Marcolichen diversity in Noatak National Presere, Alaska." North American Fungi 
4(4): 1-22. 
  
McCune, B. and P. Lesica (1992). "The trade-off between species capture and quantitative accuracy in 
ecological inventory of lichens and bryophytes in forests in Montana." The Bryologist 95(3): 296-304. 
  
McCune, B. and M. J. Mefford (2006). PC-ORD: multivariate analysis of ecological data. Gleneden Beach, 
OR, MjM Software. 
  
McCune, B., et al. (1998). Ogden, Utah, A report to the U.S. Department of Agriculture, Forest Service, on 
file at: Rocky Mountain Research Station, Interior West Resource Inventory, Monitoring, and Evaluation 
Program: 29 p. 
  
McCune, B. and R. Rosentreter (1995). "Distribution and ecology of Thelomma ocellatum in western North 
America." Evansia 12(3): 103-106. 
  
McCune, B., et al. (1997). Biogeography of rare lichens from the coast of Oregon. Conservation and 
Management of Native Plants and Fungi. T. N. Kaye, A. Liston, R. M. Love et al. Corvallis, OR, Native Plant 
Society of Oregon: 234-241. 
  
McCune, B., et al. (2000). "Epiphyte habitats in an old conifer forest in western Washington, U.S.A." The 
Bryologist 103(3): 417-427. 
  
McDonough, W. T. (1985). Sexual reproduction, seeds, and seedlings. Aspen: Ecology and management in 
the Western United States. N. V. DeByle and R. P. Winokur. Colorado, USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, Fort Collins: 25-28. 
  
McGarigal, K., et al. "Cumulative effects of roads and logging on landscape structure in the San Juan 
Mountains, Colorado (USA)." Landscape Ecology 16(4): 327-349. 
  
McGuire, C. J. (2012). Environmental decision-making in context. Boca Raton, CRC Press. 
  
McIver, J. D. and L. Starr, Eds. (2000). Environmental effects of postfire logging: literature review and 
annotated bibliography. USDA, Dept. OR. Gen. Tech. Rep, of Agriculture, Forest Service, Pacific Northwest 
Research Station, Portland. 
 <Good review of pros and cons of postfire logging. many good sour...> 
 
McKelvey, K. S. and J. D. Johnston (1992). Historical perspectives on forests of the Sierra Nevada and the 
Transverse ranges of southern California: forest conditions at the turn of the century. J. Verner, K. 
McKelvey, S., B. Noon, R. et al. Berkeley, CA, Pacific Southwest Research Station: 225-260. 
  
McKenzie, D., et al. (2004). "Climate change, wildfire, and conservation." Conservation Biology 18(4): 890-
902. 
  
McLaughlin, S. and K. Percy (1999). "Forest Health in North America: some perspecitives on actual ana 
potential roles of climate and air pollution." Water, Air, and Soil Pollution 116: 151-197. 
  
McMahon, S. (1995). "Accuracy of two ground survey methods for assessing site disturbance." Journal of 
forest engineering 6(2): 27-33. 
  
McNab, H. W. and P. E. Avers (1994). Washington, D.C., USDA Forest Service: 267 p. 
  
McNaughton, S. J. and M. B. Coughenour (1981). "The Cybernetic Nature of Ecosystems." The American 
Naturalist 117: 985-990. 
  
Meine, C., Ed. (1988). Aldo Leopold: His Life and Work. Madison, Wisconsin, The University of Wisconsin 
Press. 
  
Menke, J. W., et al. (1996). Rangeland assessment. Assessments, commissioned reports, and background 
information. S. N. E. P. f. r. t. Congress. Davis, CA, University of California, Davis, Centers for Water and 
Wildland Resources. III: 901-972. 
  
Mensing, S., et al. (2006). "Long-term fire history in Great Basin sagebrush reconstructed from macroscopic 
charcoal in spring sediments, Newark Valley, Nevada." Western North American Naturalist 66(1): 64-77. 
  
Metzger, J. M. and R. Oren (2001). "The effect of crown dimensions on transparency and the assessment of 
tree health." Ecological Applications 11(6): 1634-1640. 
  
Meyer, G. A. and J. L. Pierce (2003). "Climatic controls on fire-induced sediment pulses in Yellowstone 
National Park and central Idaho: a long-term perspective." Forest Ecology and Management 178: 89-104. 
  
Miles, P. D. (2002). "Using biolgical criteria and indicators to address forest inventory data at the state level." 
Forest Ecology and Management 155: 171-185. 
  
Miles, S. R. and C. B. Goudey (1997). San Francisco, CA, U.S. Department of Agriculture, Forest Service, 
Pacific Southwest Region: 218. 
  
Millar, C. I. (1996 
1997). Comments on historical variation and desired condition as tools for terrestrial landscape analysis. 
Proceedings of the Sixth Biennial Watershed Management Conference, Lake Tahoe, CA, Water Resources 
Center, University of California. 
  
Millar, C. I. (2014). "Historic variability: informing restoration strategies, not prescribing targets." Journal of 
Sustainable Forestry 33(sup1): S28-S42. 
 The concept of historic range of variability (HRV) is briefly evaluated within the context of its 
application in ecosystem management over the past two decades. Despite caveats to the contrary, an 
implicit assumption continues to emerge of climatic stationarity, and, by corollary, that presettlement 
centuries provide an appropriate reference period. This is examined from the perspective of historic climate 
change and ecosystem response. As a means of developing reference prescriptions and management 
targets, HRV is generally inappropriate, although if historic periods are used for reconstruction that have 
coarse resemblance to present or projected future climates, such as the Medieval Climate Anomaly or 
middle Holocene rather than the presettlement centuries, these might be defensible. In cases of reclamation 
of severely degraded ecosystems, HRV prescriptions developed from analogous climate periods could 
provide coarse guides. In most situations, however, historic reconstructions are best used to improve 
understanding of ecological response to a wide range of forcing factors, and thereby to inform (rather than 
prescribe) management strategies. Such historically informed approaches are likely more effective than an 
HRV approach under future changing climate regimes for managing and restoring ecosystem function and 
for assisting transitions to new ecosystem states. 
 
Millar, C. I., et al. (2004). "Response of subalpine conifers in the Sierra Nevada, California, U.S.A., to 20th-
century warming and decadal variability." Arctic, Antarctic, and Alpine Research 36(2): 181-200. 
  
Millar, C. I. and W. B. Woolfenden (1999). Sierra Nevada Forests: where did they come from?  Where are 
they going? What does it mean? Transactions of the 64th North American Wildlife and Natural Resources 
Conference, Burlingame, CA, Wildlife Management Institute. 
  
Millar, C. I. and W. B. Woolfenden (1999). "The role of climate change in interpreting historical variability." 
Ecological Applications 9(4): 1207-1216. 
  
Millar, C. I. and W. B. Woolfenden (2001). "Integrrating Quaternary science research in land managment, 
restoration, and conservation." The Quaternary Times 31(1): 1,8-9. 
  
Miller, J. E. D., et al. (2011). "Lichen ecology and diversity of a sagebrush steppe in Oregon: 1977 to the 
present." North American Fungi 6(2): 1-14. 
  
Miller, R. M. and D. J. Lodge (1997). Fungal responses to disturbance: agriculture and forestry. The mycota 
IV: environmental and microbial relationships. Berlin, Springer-Verlag: 65-84. 
  
Miller, R. P., et al. (1963). "Ozone injury to foliage of Pinus ponderosa." Phytopathology 53: 1072-1076. 
  
Mills, L. S., et al. (1993). "The Keystone-Species Concept in Ecology and Conservation." BioScience 43: 
219-224. 
  
Mitchel, R. G., et al. (1983). "Catfaces on Lodgepole Pine - Fire Scars or Strip Kills by the Mountain Pine 
Beetle?" Journal of Forestry 81: 598-601, 613. 
  
Mitchell (1990). Effects of Prescribed Fire on Insect Pests. Natural and Prescribed Fire in Pacific Northwest 
Forests. J. D. Walstad, et al. Corvallis, Oregon, Oregon State University Press: 111-116. 
  
Mitchell, R. J. and B. J. Palik (2002). "Natural disturbance as a guide to siliviculture." Forest Ecology and 
Management 155: 315-317. 
  
Mladenoff, D. J. and W. L. Baker (1999). Development of forest and landscape modeling approaches. 
Spatial modeling of forest landscape change: approaches and applications. D. J. Mladenoff and W. L. Baker. 
New York, Cambridge University Press: 1-13. 
  
Mock, K. E., et al. (2007). "Landscape-scale genetic variation in a forest outbreak species, the mountain 
pine beetle (Dendroctonus ponderosae)." Melecular Ecology 16: 553-568. 
  
Moloney, K. A. and S. A. Levin (1996). "The effects of disturbance architecture on landscape-level 
population dynamics." Ecology 77(2): 375-394. 
  
Moning, C., et al. (2009). "Lichen diversity in temperate montane forests is influenced by forest structure 
more than climate." Forest Ecology and Management 258: 745-751. 
  
Moning, C., et al. (2009). "Lichen diversity in temperate montane forests is influenced by forest structure 
more than climate." Forest Ecology and Management 258: 745-751. 
  
Monnig, E. and J. Byler (1992). "Forest Health and Ecological Integrity in the Northern Rockies. USDA, 
Forest Service, Northern Region, FPM Report 92-7, second edition, August 1992." 
  
Monte, D. (1995). "History and current conditions of the aspen ecosystem. In: Camas Creek watershed 
landscape analysis: a look at the changes in the ecology of the Camas Creek Watershed over time - Draft 
report." USDA Forest Service, Targhee National Forest: pp.18-pp.21. 
  
Mooney, H. A. and M. Godron, Eds. (1983). Disturbance and Ecosystems: Components of Response. New 
York, N.Y., Springer-Verlag. 
  
Mori, A. S. and K. P. Lertzman (2011). "Historic variability in fire-generated landscape heterogeneity of 
subalpine forests in the Canadian Rockies." Journal of Vegetation Science 22: 45-58. 
  
Moritz, M. A., et al. (2004). "Testing a basic assumption of shrubland fire management: how important is fuel 
age?" Frontiers in Ecology and the Environment 2(2): 67-72. 
  
Morley, S. E. and M. Gibson (2010). "Successional changes in epiphytic rainforest lichens: implications for 
the management of rainforest communities." The lichenologist 42(03): 311-321. 
  
Mount, J. F., Ed. (1995). California rivers and streams: the conflict between fluvial process and land use. 
Berkeley, CA, University of California Press. 
  
Mueggler, W. F. (1985). Vegetation associations. Aspen: Ecology and management in the Western United 
States. N. V. DeByle and R. P. Winokur. Colorado, USDA Forest Service, Rocky Mountain Forest and 
Range Experiment Station, Fort Collins: 45-55. 
  
Mueggler, W. F. (1989). "Age distribution and reproduction of intermountain aspen stands." Western Journal 
of Applied Forestry 4(2): 41-45. 
  
Muir, J., Ed. (1982). The wilderness world of John Muir. Boston, Houghton Mifflin. 
  
Muir, P. (1993). "Disturbance effects on structure and tree species composition of Pinus contorta forests in 
western Montana." Canadian Journal of Forest Research 23: 1617-1625. 
  
Muir, P. S. and J. E. Lotan (1985). "Disturbance History and Serotiny of Pinus Contorta in Western 
Montana." Ecology 66(5): 1658-1668. 
  
Muir, P. S. and B. McCune (1988). "Lichens, tree growth, and foliar symptoms of air pollution: are the stories 
consistent?" Journal of Environmental Quality 17: 361-370. 
  
Muller, S. D. and P. J. H. Richard (2001). "Post-glacial vegetation migration in conterminous Montr√©al 
Lowlands, southern Qu√©bec." Journal of Biogeography 28(10): 1169-1193. 
  
Murie, O. J. (1951). The elk of North America, Teton Bookshop Pub Co. 
  
Myers, N., et al. (2000). "Biodiversity hotspots for conservation priorities." Nature 403: 853-858. 
  
Nascimbene, J., et al. (2015). "Patterns of Œ≤-diversity and similarity reveal biotic homogenization of 
epiphytic lichen communities associated with the spread of black locust forests." Fungal Ecology 14: 1-7. 
 We compared epiphytic lichen communities of native broadleaved and secondary black locust 
(Robinia pseudoacacia) forests to detect possible differences in community structure that could be indicative 
of biological homogenization enhanced by the replacement of native by black locust forests. The study was 
carried out in two areas of Italy with different bioclimatic conditions using a balanced stratified random 
sampling. Results reveal a different pattern of community structure between native and black locust forests 
across the two regions that may reflect a process of biological homogenization. In particular, lichen 
communities of black locust forests share several species between the two study regions. This pattern of 
floristic homogenization parallels with a functional homogenization related to the spread of highly 
competitive species. This research provides early evidence that the decrease of native forests associated 
with the spread of black locust is a mechanism triggering biological homogenization of the epiphytic lichen 
biota. 
 
Nascimbene, J., et al. (2007). "Influence of forest management on epiphytic lichens in a temperate beech 
forest of northern Italy." Forest Ecology and Management 247: 43-47. 
  
Nascimbene, J., et al. (2013). "Effects of forest management on epiphytic lichens in temperate deciduous 
forests of Europe - A review." Forest Ecology and Management 298: 27-38. 
  
Nash, T. H. and L. L. Sigal (1999). Epiphytic lichens in the San Bernardino mountains in relation to oxidant 
gradients. Oxidant ari pollution impacts in the montane forests of southern California: a case study of the 
San Bernardino Mountains. P. R. Miller and J. R. McBride. New York, Springer-Verlag, Inc.: 223-234. 
  
Nash, T. H. and V. Wirth (1988). "Lichens, bryophytes and air quality." Bibliotheca Lichenologica 30: 1-297. 
  
Naylor, L. M., et al. (2009). "Behavioral responses of North American elk to recreational activity." The 
Journal of Wildlife Management 73(3): 328-338. 
   
 
ABSTRACT Off-road recreation on public lands in North America has increased dramatically in recent years. 
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Motion sensors inside radiocollars worn by 13 female elk recorded resting, feeding, and travel activities at 5-
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little time spent traveling. Travel time increased in response to all 4 disturbances and was highest in 
mornings. Elk travel time was highest during ATV exposure, followed by exposure to mountain biking, hiking, 
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subjected elk to mountain biking and hiking disturbance in 2003. Our results demonstrated that activities of 
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America. 
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